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How costs are cut with SALTER RETAINERS 


Salter retainers simplify design of 








air, water, steam union, with great savings 






















































MATERIALS SAVED 
decreased wail! thickness of housing 2/93 a 
eliminated bearing lock nut and washer 
4 SALTER 
MACHINE 
OPERATIONS ELIMINATED RETAINERS 
bore, undercut, and tap cap end of housing 1/43 
locate cap on arbor, and chase threads 1/- simplify 
drill spanner wrench holes 4: e 
THE OLD WAY Air, water, steam unioa involved design, 
drilling, threading and milling operations. Mainten- cut thread on rotor for lock nut 3 
ance was difficult ' « 
mill slot in thread for tang on lock washer Tz assembly { 
drill spanner wrench holes in rotor 44 
and 
ASSEMBLY maintenance 
OPERATIONS ELIMINATED 
Mi 4 I 
q 4 YY, Install lock washer, tighten lock nut, bend lug 8: with a 
ca 
——— ” assembie cap to hou g saving of 
8/6i per unit 
TOTAL SAVING WITH ia 
| SALTER RETAINERS 8/6: 
4 SALTER RETAINERS ; i 
THE SALTER WAY Salter retainers permit rapid, 
simple assembly and maintenance with a reduction in 
manufacturing costs. 
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Circlips €) Fasteners Retainers 


Geo Salter & Co. Ltd., West Bromwich. Spring Specialists since 1760 
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Its design puts it years ahead of all others! 


A hollow shaft with involute splines protrudes from the gear and drives the drum 
centrally. The hollow shaft rests on strong ball bearings and supports one side of 

the drum. On the other side, the drum is supported by a ball bearing which, 

in turn, is fitted on to the motor end cap. This type of drum-support, by means 

of ball bearings and annular discs, ensures a minimum of deformation. 


The carrying member, connecting motor to reduction gear, is provided by forged 
errr flanges with attached feet, and by the screwed-on strong steel sheet casing. The 


TIFIFF TFSi) es et, and 
; f/' Uj ey position of the flanges in relation to the reduction gear, casing and motor can be 
‘ 4 e Mi \ 4 varied as required, so that 64 different foot positions and rope lead-offs can be 
‘Tet de de CK E obtained. This enables the ACROW-DEMAG P-Type Hoist to be adapted to 















any particular need without adding further components. 


: aetl ; 
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The above are only two of the many features"of the Acrow-Demag P-Type“Hoist. Te learn about more advantages, 
send now for full descriptive brochure or, alternatively, ask for a demonstration to be arranged 






ACROW (ENGINEERS) LTD., Demag Division, 
South Wharf, London, W.2. Telephone: AMBassador 3456 (20 lines) ? 
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HAVE YOU ANYTHING TO GRIND: 


—let us process it and show 
exactly what can be done 
with modern equipment 





British Rema supply complete plants for grinding and reducing to the fine particles al- 
most any inorganic or organic maicria! which can be ground. The equipment is essen- 
tially of two varieties, differing chiefly in the method of dealing with the fine product 


The first consists of either a ball mill, ring roll miil or disintegrator, followed by a 


classifier, cyclone and fan. 


In the second type of plant the ball mill, ring roll mill, pinned disc mill, or disinte 
grator works in conjunction with an air separator. By a suitable choice of equipment, 
dictated by our experience of the nature of the material being handled, we can supply 
plant to give you the results you desire 





Experimental and Demonstration Plant. 














ee BRITISH ‘REMA’ Ne The illustration is of a British Rema closed circuit grinding plant on the vaciaan ! 
co. LTD., system, consisting of belt feeder, rotary air seal, ring roll mill, classifier and fan. This 
ONE INDUSTRY ROAD, SHEFFIELD 9. is installed in our Experimental Dept. along with many other machines which enable . 
Please post data on Grinding Plants to:— BRITISH us to show how effectively we can deal with your materials. 
CIEL: cesncutobbagndetncusetand : ox 
PE iii cstaecintadrvepee 
(ARIE ARR, OF eae aA 
1 SSSR Sa ae toatl GRINDING PLANTS 
| re swosssees | 





BRITISH ‘REMA’ MANUFACTURING CO. LTD. Proprievors: Edgar Allen & Co. itd. ONE INDUSTRY ROAD, SHEFFIELD 9. Tel.: 42721/2. 
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Viob0 
KEEP 
YOU COOL 


CALM AND 
COLLECTED 


Consulation with V 1S CO will 

ensure the production of equipment 

to your precise specification. VISCO 
have aready helped to supply 

heating and ventilation equipment to 
many leading industries. 


Cooling 


V ISCO design and supply 
Water Coolers of many types 





Forced Draught Water Cooler 
H.J. Heinz & Co. Ltd 





Air Conditioning Plant 
The General Electric Co. Ltd. 


including natural and forced draught 
recirculating systems. 


Fume Removal 


VISCO deal directly with 
noxious fumes and are used by 
leading industries for fume removal 
and air treatment installations. 


Dust Collection 


VISCO Automatic Collectors 
draw off dust at point of generation 
thus avoiding harmful (or wasteful) 
liberation. 





THE VISCO ENGINEERING CO. LTD. 
Stafford Road, CROYDON 
Croydon 4181 


A ‘VISCO -BERMAX’ Automatic Dust Collector 


VISCO 


Specialist Engineers to Industry 





Goolers, Fume Removal, Dust Gollectors 
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TECALEMIT 
MECHANICAL 








4 S The guardian 
of your 
machines 


Tecalemit Mechanical Greasing Systems guard every bearing. y 
Fitted into new designs or existing machinery, they ensure 
correct greasing at the correct intervals, eliminate neglect 

and error, and immensely increase the working life and 
efficiency of your machines. And by cutting out hand greasing, 

they add much to works safety. 


The two main grease systems are suitable for every type of 
installation. 


The SINGLE-LINE SYSTEM 


has a central pump—fully automatic, operator controlled, or 
hand operated—and a single main distributor line, feeding 
each bearing through a separate single-line injector, each of 
which is independently regulated. 


The RADIAL SYSTEM 


is fully automatic, and uses 19 miniature pumps to serve 
individual bearings. Each pump’s output is pre-regulated. 
The unit can be driven from the machine it serves, or supplied 
with its own electric motor. 
Tecalemit Mechanical Lubrication can solve your problems 
and speed your production. 








To TECALEMIT LTD. (Sales iN ) Plymouth, Devon 


Fillin this couponand post _ pjease send me full information on: 
it today. If you havea Tecalemit SINGLE-LINE Grease Injection 





particular application or systems. I 

trouble-spot in mind, by all Tecalemit RADIAL Grease Pump Systems. | 

means enclose a note, a . : ‘ 
sketch or a drawing. You (= Ra an gam Lubrication systems | 

will be under oer I enclose details of a particular lubrication 

obligation whatsoever. problem. ! 

tly Shite te «alli SRS A 5 a el | 


EXER S ata OTe DEL Se hie The Authority on Lubrication 


ITE tikes icteditacltunenerimateinsnndecsns cnicapaihieglciet i Glanesiedioulpiaipipiatsisilahtevesentensitiaaidnde 
: i 


NRTA Be 2 TECALEMIT LIMITED (SALES EN), PLYMOUTH, DEVON 


ype 
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DAVID 








FURNACE FOR HEATING 15” SQUARE BILLETS 


@ We design and manufacture “4 * Intensity Burners, Forge, 
Galvanising and Heat Treatment Furnaces, Drying Ovens, etc. 
Our Technical Staff are available to advise on all applications 






FURNACES 








For ACCURATE TEMPERATURE 
AND ATMOSPHERE CONTROL 
COMBINED WITH MAXIMUM 
THERMAL EFFICIENCY 





JOBBING GALVANIZING PLANT Courtesy of Messrs. Walker Bros. Led. 


DAVID ETCHELLS (FURNACES) LTD. STAFFORD ROAD, DARLASTON, S. STAFFS 


TELEPHONE: JAMES BRIDGE 2067/8 & 2273/5 





Enter No. 51 on reply card 











ALECTRIC 


VALVE 





ACTUATORS 


* Valectric ’ Actuators ave available for power 
operation of all sizes of sluice and butterfly 
valves, penstocks, etc. They are readily adapted 
to existing valves. 


® AUTOMATIC OR 
REMOTE CONTROL 


® SENSITIVE TORQUE 
LIMITER FOR FULL 
PROTECTION 


® ‘IMPACT CRACKING’ 
DEVICE 


= @ HAND-OPERATION 
i «IN CASES OF 
POWER FAILURE 





SEND FOR 
PUBLICATION P.12 (E) 






No. 2 Valectric 
operating a 36" sluice valve. 


HARTLEYS Gi) LTD. 


Head Office and Werks: Kearsley Chambers, Stoke-on-Trent. Tel: 48627 
Lenden Office: Hastings House, Norfolk St., Strand, W.C.2. Tel: TEMple Gar 5705 


eee 


_ 
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HIGH DUTY 
IRON 
CASTINGS 


/ What! No O 
Grain in Open’ 














— ~ 


No, our customers so want | 
vee ropes torn up, do mere 


ERIFO LIMITED 


MANOR ROAD: ERITH « KENT Tel: Erith 33426/7 
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45 Scotland Street, Glasgow, C.5 
Telephone: South 2701/4 
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The most practical, efficient and interesting developments in welding 
helmet design are built into the SUPERWELD features that are 
acceptable to both management and men. The light fibre 

shell raises, lowers or locks in any position on nylon 
bearings and is supported on the head by easily 
adjustable bands. For high or low positioned work 
@ lens aligner moves the helmet to the correct 





SrStSEs 


Pe SETSRES 


angle. Two sizes of window housing can be 

fitted and the lens retaining spring makes 

a lens change child’s play. 

SUPERWELD helmets are worth enquiring about ! 


800 SERIES 


SAFETY PRODUCTS LIMITED 


HOLMETHORPE AVENUE + REDHILL * SURREY ree: reomne sroe,s 


our 


MANUFACTURED BY 


ey ee -_*,*,*_*,*_*_*.* eee PTT x «x x ~——_— 
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"HARLERO! 






15—26 SEPTEMBER 


Palais des Expositions 


All the great names in Belgian industry are participating along with the representatives of 
16 nations at this 4th. International Technical and Industrial Exhibition (the only one in 
Belgium reserved exclusively for technical and industrial undertakings) : Ht Hi 
—lIndustrial installations and heavy equipment—Mining equipment—Machine tools— 
Industrial electricity—Measuring and regulating instruments—Motor driven, pneumatic 
and hydraulic machines—Transport and handling—Air conditioning—Miscellaneous 
industrial supplies—Modern construction materials—New office rationalization techniques. 


YOUR MEETING PLACE WITH BELGIAN INDUSTRY 


For information and tickets apply to :— 





Weigel, Leygonie & Co. Ltd. Belgian Chamber of C ce 
31-32, King Street, London, or 6, Belgrave Square, London, S.W./ 
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Vredestein,Holland 


World's 


largest makers of 


rubber products 


for dredging. 


Dock fenders in various 
designs, including cylin- 
drical and rectangular 
types for the protection 
of dock walls, wharves 
ond jetties. 


The Vredestein Rubberworks are specialised in the manufacture 
of rubber products for dredging and other hydraulic operations. 
Their name as makers of parts used in dredging is known 

in many’ countries all over the world. 

The following range of products, covering this special 

field, are included in their manufacturing program: 
Suction-hoses, discharge sleeves; diluting bags; valve rings; 
expansion joints; hopperdoor rubber; ladder roller 

sealing (bucket guiding); lining for pumps. 

For coral cutter suction equipment Vredestein supply reinforced 
smooth-bore suction-hoses with inner diameters up to 40” 

and up to 20 feet in length. 

Extensive specialised knowledge and experience enable 
Vredestein to advise customers on the application of rubber 
products to equipment used in dredging. Deliveries can be 
effected promptly. 


Various types of smooth * ee Water-stops for concrete 
and profiled belting for "eae sii structures; steel strips 
coal, iron-ore, etc. ie . ah | @re vulcanised into the 
ote! rubber to render the con- 
struction perfectly water- 

tight. 


Expansion joints to take 
up the expansion in pipe 
lines. 


For further particulars and more detailed information please apply to Vredestein international, P.O. Box 55, The Hague - Holland 
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Architect: Frederick Gibberd, F.R.1.B.A. 


Consulting Engineers 
G. H. Buckie & Partners 


Heating & Ventilating Contractors 
Norris Warming Co. Led. 





% Brooks 48", 36” and 30” fan-powered roof extract 
units were chosen to provide positive ventilation for 
the Lubricating Oil Laboratories (Engine Bay) at the 


new Shell Research Centre, Thornton, Cheshire. 


Easy to install and easy to maintain, ‘Brooks’ Fan- 


Powered Units are equally suitable for flat, decked or 


pitched roof constructions. Unitary ventilation provides 
a wide range of control over rate of ventilation, giving 


flexibility to suit all factory processes. Hot-dip fi an p owed 


Galvanized finish gives permanent protection. 


BROOKS VENTILATION UNITS LIMITED 


TRAFALGAR HOUSE, BEDFORD PARK, CROYDON, SURREY. Telephone: Municipal 2361 (6 lines) 
Branch Office: CROMFORD HOUSE, CROMFORD COURT, MANCHESTER 4 
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BRITAIN’S WIDEST RANGE OF POWERED VENTILATION UNITS 
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Following the success of the 6 Deriaz 

reversible pump turbines at Niagara, a 30,500 h.p., 

180 feet head Deriaz turbine coupled to a 

22 MW alternator has been ordered for the 

Culligran Power Station of the North of Scotland 

Hydro-Electric Board. A maximum efficiency of 

91-7 was obtained on a 20-inch diameter model. hydro-electric equipment 
This will be majorated as usual 


for the full-sized turbine. 


THe ENGLISH ELECTRIC Company LIMITED, MARCONI HOUSE, STRAND, LONDON, 


Hydro-Electric Department, Dunnings Bridge Road, Netherton, Bootle, 10 
WORKS: STAFFORD + PRESTON + RUGBY + BRADFORD + LIVERPOOL + ACCRINGTON 
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Which is the equipment you take for granted? That which gives you 
the best service and the least trouble. Take VT compressors; their 
outstanding design features mean greater operating efficiency and 
fewer maintenance problems. So naturally, once they're in service, 
they tend to be forgotten. On the whole, we like it that way! 


















3 Unequalled power-to-weight ratios 


implify transportation and manhandling. 
These are the pie: 
Compressors 
you take for All models are of the same basic design— 
ranted so spare parts are interchangeable and maintenance 
g problems reduced. 


‘Fuelmiser’' economy— 
the automatic speed adjuster gives smooth running and extra 
fuel economy. 


Simple design— 
local mechanics anywhere can service these machines. 


Air- or Water-cooled engines— 
backed by world-wide service facilities. 


Sales and service in ninety countries 










With companies or agents in ninety countries, Atlas 
Copco is the world's largest organisation specialising 
solely in compressed air equipment. Products include stationary and portable 
compressors, rock drills, loaders, hoists, air tools and paint-spraying equip- 
ment. Wherever you are, the international Atlas Copco group offers expert 
advice and provides a complete after-sales service. 


WRITE FOR THE LITERATURE There is a leaflet to describe each 
compressor in the VT series. Copies are available from your local / 
Atlas Copco company or agent or from the address below. , 


Atlas Copco puts compressed air to work for the worid 


Atlas Copcu AB, Stockholm 1, Sweden. in the U.K.: Atlas Copco (Great Britain) Lid., Hemel Hempstead, Herts. 
























VT3 Weight 2,180 Ib (990 kg) 115 ¢.f.m. (3.2m?/m) VT4 Weight 2,310 Ib (1050 kg) 160 c.f.m. (4.5m*/m) VTS Weight 2,900 Ib (1315 kg) 225 c.f.m. (6.4m? m) 





Pca 
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is a product of precision engineering backed by a hundred years of 
powered electrically, 


LamraTornaque 
manufacturing experience. This highly sensitive automatic mechanism 
pneumatically or hydraulically — is adaptable to all types of valves, including existing 
manually operated units. LanmxrTore@QvweE controls valves, water-tight doors, sluice gates, 
and is designed to operate "ON/OFF" and "CONTROL" valves. Incorporated in the patented 
design is a ''hammer-blow” device for unseating sticky vaives, a highly sensitive torque switch 
for controlling torque and thrust loads, rotor type geared limit switches that can be preset to 
customers own valve travel requirements and an isolated handwheel for emergency use. Where 
installations are widely separated the Zzarzr1TomaQqwue Remote Control system provides for 


quick action without endangering personnel. Detailed literature is available. 


* IIlustration showsa Lanner Toreauet type SMAO-NH1B operating a 24° Cockburn (Rockwell) Butterfly Valve 


a 


LamraToRQuE VALVE CONTROLS LTD 


Newbury 1701 Grams: Limitorque Newbury 
Enter No. 121 on reply card 


Newbury, Berkshire, Tetephone 


An associated company of Opperman Gears Limited 
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I'C-T 40-COLUMN 
PUNCHED CARD 
SYSTEMS 


can help your 
business 


¢ 
°o 
aa 3 
5 
nm CO 
o 
~ 
< 


GROUP 


WHAT DOES 40-COLUMN MEAN? It 
means a punched card data process- 
ing system using small cards whch 
record data in 40 columns—quite suffi- 
cient for a large number of jobs. It 
means a comprehensive range of 
40-column punched card machines. 
Compared with a larger 80-column 
installation, it means less initial out- 
lay, lower running costs, saving of 
floor space. 


If you’re considering a data processing 
system, see what 40-column machines will 
do for you. They are more than earning their 
keep for many thousands of organisations: 
firms operating with as few as 12 people to 
concerns employing over a thousand. 


What I°C-T 40-column equipment 
can do for YOU 


It will mechanise your sales and purchase 
accounting, and produce your statistical 
records. Other everyday jobs it will tackle 
include stores and stock control, invoicing, 
payroll, hire purchase accounting, expendi- 
ture control and costing. It will help you 
wherever you need accurate accounting and 
statistical information quickly. 

The equipment is readily available; it is 
easy to put in and simple to use 


I°C-T 40-column equipment 
can grow with your firm 


The basic machines—auto punches, sorters 
and tabulators—may be all you want at the 
moment. But you can always add summary, 
reproducing and electronic calculating 
punches, interpolators and interpreters. And 
you can increase card capacity by 25 
without spending a penny more. 

Because I-C-T’s range of data processing 
equipment is so wide, your installation can 
always keep a step ahead of demands on it. 
Transition to 80-column machines, or to 
electronic computers, can be effected 
smoothly and efficiently at any time. 

Write to us at I-C-T—now. 


International Computers 
and Tabulators Limited 


149 Park Lane, London W1 
Telephone: HYDe Park 8080 


1-C-T manufacture 21-, 40-, 80- and 160-column 
punched card machines, as well as small and 


medium-sized computers. 
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FERODO 
THE FIRST 
NAME IN 


FRICTION 


Ferodo First 


... because Ferodo have a sound 
answer to every friction problem—from 
small linings for aircraft instrument 
clutches to huge overload clutch 
facings for an icebreaker 

propeller shaft. 

... because Ferodo products promise 
longer life—smoother braking, 
transmission and control—and the 
backing of the greatest research 
and development organisation of its 
kind in the world. 















FRICTION LININGS FOR INDUSTRY 


Brake Linings «: Disc Brake Pads 
Clutch Facings - Sintered Metals 


FERODO LIMITED - CHAPEL-EN-LE-FRITH 
A Member of the Turner & Newall Organisation 
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WHEN a Guillotine 


repairs the Breakage. 
and Avoids Delay 












RAMS 


Scientific Welding repairs damaged parts 
Every repair made under Barimar Moncy-back Guarantee 


-——— 

















the speed of your machine ? 


Peak production means optimum speeds. Check 
this speed with a— 


SMITHS Hand Tachometer It will measur 
Rotational, Linear or Surface Speeds in r.p.m. or 
f.p.m. (metric readings if necessary) to within 

4% even in awkward places 


FOR IMMEDIATE DELIVERY IN FIVE MODELS 
A.T.H. 4 (0—§0,000 r.p.m.), A.T.H. 6 
(o—10,000), A.T.H. 7 (0—20,000), A.T.H. 10 
o—s,000), A.T.H. 24 (0—4,000), for both 
directions of rotation 


PRICE (Complete with case and accessories) 


£14.14.0 


Postage and packing 4 6 extra 


Write now te 
Sons (England) Lid, 


SMITHS INDUSTRIAL DIVISION hee 
LY. \ = 


k 


Chronos Works, North Circular Road, Londen NW?) Phone GLAmI36 Smiths Kelvin Hughes 


Enter No. 152 on reply card 


“Gives up the Ghost!” 


BARIMAR Scientific Welding 


be but 
industrial use are peculiarly prone to 
blunt knives 


Sturdy they may guillotines and similar 


machines in 


breakdown. Overloads, bad adjustment 


material all these can result in serious 
key 


“all along the line 


unsurtable 


fractures in machines which delay production 


Here is a guillotine knife holder, before and after 
a splendid Barimar welding repair job 


broken off both ends of 
calling not only 


this 12ft 
dependable 
welding, but also for absolutely accurate re-machin 


Pieces were at 


casting for sound, 


ing by Barimar 


Naturally the welding had to be perfect the Barimar 
Money back Guarantee saw to that Furthermore. the casting 
was returned t th whers and restored to service in double 
yuick ne 4 production losses to an absolute minumum 
_ Emaar poe ae ame - - - : ns A wide and unique experience, cxtending er half a niu enables Barimar experts to apply their 
TABL LA rED D ATA unrivalled knowledge and sk to every emergency epai t guillounes and wsrular machimes Barimar 
FOR THE REPAIR OF repairs are pleasantly inexpensive, prompt fependable an ure covered by the Barimar Money-back 
Guarantee 
GUILLOTINE side members | Shearing Machine Bodies | 
ditto knife holders Punching Machine Bodies 
ditto beams Stamping Machine Bodies | Make a memo of Barimar's Telephon 
20 . . ery . y Ce y , Numbers availabl « an b 
PRESS BODIES OF EVERY KIND PRESS CRANK. | ARIM = eo 
SHAFTS PRESS CONNECTING RODS PRESS Kenown 2147 (Day) Renown 2148 (Night) 


BARIMAR BRANCH 
BIRMINGHAM I. 


Barimar House, 4 DDRESSES 


116-117 Henry 


— — _ 22-24, Peterborough Road, sad Sane Charles se 
ALL BROKEN PARTS that are transportable must be sent ¢ ARRIAGE FULHAM, LONDON, S.W.6. NEWCASTLE-UPON-TYNE 64-66 The Clos 
PAID or delivered to the nearest Barimar Branch address Please remove sa tlin a . Teleph 1085 
j all fittings, and post letter advising dispatch When it is impossible & Telephone RENown 2147-2148 (Night) 2148 HePnen . 
transport the damaged machinery Barimar experts will operate ON Telegrams Bariquamar Londor Swe GLASGOW ( 14 West George Lane 
! THE SPOT Cen 4709 
THE WORLD'S SCIENTIFIC WELDING ENGINEERS 








_ Enter No. 151 on reply card 








Enter No. 153 on reply card 


WIND ALARM ANEMOMETER 








FOR USE ON 
CRANES, 
TRANSPORTERS, 
DOCKSIDE 
STRUCTURES, 
BRIDGES & 
AIRPORTS. 


GIVES A 


WARNING 
OF WIND 
SPEEDS 


Enquire for details— 


R. W. MUNRO LTD. 


BOUNDS GREEN, LONDON, N.11 
Telephone: ENTERPRISE 4422 


Enter No. 154 on reply card 
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TAN KS any shape 





Wetremcnor the cooling tower 


Many Power Transmission 
problems can be solved by using 

a suitable Wiseman Reduction 
Gear Unit. Such an example is 
the type of Unit required to drive 
Fans at the top of Power Station 
Cooling Towers. The answer is to 
use the Wiseman Vertical Type 
FYWR Worm Reduction Gear Unit 
which has been specially designed 


to give positive lubrication to all . 
earings. electrically 
ri IPULGE welded 


eas tal 


This is the sort of difficult job where 
Wiseman Engineers can help with the 
choice of Unit and suggest the best 


means of installation. 


Write now for booklet No. 103 for full 
range of units 


. and 
mild steel 


NAKA weldments and structures 


Markland Scowcroft 


LTD 





ALFRED WISEMAN & COMPANY LIMITED 
Glover Street, Birmingham 9. 


London Office: Carlisle House, 8 Southampton Row, London, W.C.1. 


Enter No. 161 on reply card Enter No. 162 on reply card 























NGINEER _ Sept. 2, 1960 


Want the 
guvnor 
in the 
palm 
of 


Tell 
him about 


aco SHAFT-KING 





SPEED REDUCTION DRIVES 


SHAFT-KING” is a most compact reduction gear unit “ready-made” 
to fit directly on to the shafts of your machines. Quick and easy to 
nstal because it is fitted with an exclusive keyed tapered bushing, 
adaptable for various sizes of shafts. It can be connected by a short 
centre V-Belt drive from the input shaft to any make or type of motor 
and because of its smooth round compact design 'SHAFT-KING 
takes up little space and is easy to clean. 


A special feature of “SHAFT-KING” is the concentric shaft design 
which, together with the overload release torque arm, ensures 


complete protection against sudden shock loads. 


“SHAFT-KING” is available in three sizes for $ to 12 H.P. in two 
ratios 13:1 and 20:1. Other sizes will shortly be announced 


For economy, space saving. ease of selection and installation — 
there's nothing to beat the ""SHAFT-KING”. 


We'd like to tell you and the guv’nor more about ''SHAFT-KING”, so 
please ask for our booklets. 


Wm. KENYON & SONS LTD 


DUKINFIELD * CHESHIRE * Tae 





Ashton-u-Lyne 1614/7 & 3673/6 


(“AMPULCO SHAFT-KING” /S A REGISTERED TRADE MARK) 














SKi 


Enter No. 171 on reply card 
D 














18 Sept. 2, 1960 THE ENGINEER 


cuts 

assembly 
time 
with 

















Leyland 0.350 engines are 
installed in the 1]2-ton 


Comet range of trucks. 


For efficient sealing and speedy assembly, Leyland Motors 
use these pre-assembled nylon captive sealing washers. 


ta et HS 4 
Ree AN 
Ree : 


Full range of sizes available 


DOW TY StALlLsS LIMITED ' ASHCHURCH GLOS. 
Member of the DOWTY Group Telephone : Tewkesbury 2271 





Enter No. 181 on reply card 
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For Stecl from the Ruber- 
wtf RUHRSTAHL 


3 a. 
oY et rT 


fas 
Re as , 


Ps Bt 


¥ 


‘ 


\ 


Forged LP-Turbine Runner of NiCrMoV alloyed electric furnace steel, degassed by ,Ruhrstah!-Heraeus circulating process”. 
Largest diameter: 60” - Length: 26'2” - Weight of forging: 200,000 Ibs - Weight rough turned: 84,000 Ibs. 


Largest and heaviest component parts 


Forgings from steel ingots up to 200 tons in weight - Steel castings up to 360 tons casting weight 
lron castings up to 150 tons in weight - Boilers and apparatus of largest dimensions and weights 


RUHRSTAHL AKTIENGESELLSCHAFT - HENRICHSHUTTE - HATTINGEN (RUHR) - GERMANY 


® AN ASSOCIATED COMPANY OF THE RHEINISCHE STAHLWERKE GROUP - ONE OF EUROPE'S LEADING INDUSTRIAL COMBINES 
Sole Agents in the U. K.: DRUMMOND-ASQUITH (SALES) Ltd. Halifax House, Strand - LONDON W. C. 2. 


Enter No. 191 on reply card 




















A PARSONS 180 MVA 275/132 kV auto transformer weighing 146 tons lifted after drying 
_ out process, from an autoclave at Heaton Works. 


Facilities are available to produce the largest EHV transformers yet envisaged. 


PARSONS transformers 


NC 























THE FINEST DERRICK . 


.) 
e 





>< 
¥ 


‘ 
es . 
¢, 


n. 
a 

. , 

» 








ANDERSON have long been accepted as leaders in Electric Derrick design and construction, and 
their new range is already acclaimed by users and professional authorities as exceptional. The 
many outstanding innovations ANDERSON recently introduced include Panoramic Vision, Easy-reach 
Control, Unit Construction, new Driver-comfort and Safety. These and a score of other exclusive 
features make ANDERSON Derricks the most advanced High Performance Cranes ever presented 


by a Company whose standards are acknowledged to be amongst the highest in the industry. 
ALSO 
LEADING MAKERS OF ELECTRIC OVERHEAD TRAVELLING CRANES 


Telephone: 
CARNOUSTIE 
2214/5 and 2110 


London Office: 


FINSBURY PAVEMENT 
HOUSE, 120, MOORGATE, 














Telegrams: EC? 
** DIAMOND "’ THE ANDERSON-GRICE CO. LTD. 
CARNOUSTIE TAYMOUTH ENGINEERING WORKS,CARNOUSTIE, SCOTLAND Telephone: MONarch 4629 











Enter No. 211 on reply card 












RICHMOND WELDING CO. 


Fabrications, Large and Small, 
Stainless Steel. Copper and 
Aluminium Welded by the 
Argon Arc or the Argonaut 
Process. Engineering. 


Tele.: BRADFORD 25405 
Established 1929 





Enter No. 221 on reply card 








THEY SET THE COURSE FOR RELIABILITY 


For Turbine Thrusts, Pedestal Bearings, 
Hydro-Electric Installations, Motors, 

Generators, Paper Making and Extruding 

Machines, Pumps, Fans, Etc., Etc. 


MICHELL BEARINGS Lro 
SOUTH BENWELL 
NEWCASTLE upon TYNE, 5 
Telegrams: MICHBEARO Telephone: 3427 


—_ = 222 on reply card 


NORRIS BROS, LTD. 


DESIGN, DETAILING 
and DEVELOPMENT 


53, VICTORIA STREET S.W.1 
TEL. ABBEY 6132 





Enter No. 223 on reply card 
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Immensely strong 
Resistant to abrasion 


or am on ; 


tr ame or 
VIBRATORY SCREEN MESHES 
“AGATE” and “AGATEX” 


including special 
These are suitable for all particle sizes 



























The MC50 Galvanised Steel Clip 
developed specially for 
tensioning of vibrating 

screen cloths. 





ms ESTABLISHED 
1799 
reenings _$s:.’. 
N. GREENING AND SONS LTD.’ ae o” 


BRITANNIA WORKS 
WARRINGTON - 
P.O. BOX 22 


GREENINGS, WARRINGTON 
Telex No. 62/95 





ENGLAND 





NG 94 
Enter No. 224 on reply card 








Have you a Spanner in your Works? 


. is it a question of 
right things in the 
right places .. 












MILLWRIGHTING - PLANT INSTALLATION 
STEELWORK - FABRICATING - CONVEYORS 


ENGINEERING 
CONTRACTORS 


DOWN & FRANCIS LTD. 


1564/46 PERSHORE ROAD 


Telephone ; KINgs Norton 279! 


STIRCHLEY BIRMINGHAM, 30 





Enter No. 225 on reply card 
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How\much skill 









Approved by 
Lloyds for Class H 
welding for 

pressure vessels, 








The skill that goes into our special castings is sqmething 
quite unique and immeasurable. Customers assess 

it in terms of quality, finish and precision—and come back 
for more! They include many of the largest chemical 
engineering and industrial organisations in the country. 
We cast in iron and all ferrous alloys, and can 

fabricate in mild and stainless steels to 

your most exacting requirements. 


| WIDNES Foundry and Engineering Go. Ltd 


Established 1841 


Lugsdale Road, Widnes, Lancs. 
0 8 Phone: Widnes 2251/4 & 2889 Grams: ‘Foundry Widnes.’ 


| 


Enter No. 231 on reply card 











FOR THE FINEST MATERIALS AND A SPEEDY SERVICE CONSULT DUCTILE 


THE ENGINEER 










STRIP— 
Plain, Plastic Covered, 

or Electro-Galvanised. 
SHEETS. TUBES. 

BARS. 

COLD FORMED SECTIONS. 
POWER PRESSES. 
TUBULAR & GENERAL 
FABRICATIONS. 















STEELS LIMITED 


WILLENHALL, STAFFS. 
TEL. 60! (P.B.X.) 




















Enter No. 241 on reply card 
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N INTRODUCTION TO 


ORTHERN products... 










Totally enclosed 
Spiral Bevel 
Unit 






Various types of 
Machine Cut Gears 








Triple Reduction 
Large Straight Spur Wheel Helical Unit 









British Standard 
type Worm Gear 


NORTH MANOFACTORING 60. Li. 


GEAR SPECIALISTS 
GAINSBOROUGH «- LINCOLNSHIRE 


elephone No. 223! (8 lines) Telex 564! 





Enter “No. 251 on reply card 
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For the finish turning of crankpins 


up to 900 mm diameter 






















High Precision 
with even the largest crankshafts 

—finished roundness well within 0.015 mm and 
—cylindricity well within 0.015 mm over a length 


of 400 mm 


Due to 

the rigidity imparted by the low height of the 
machine, the revolving ring of which has a 
diameter only slightly larger than the maximum 
crankpin diameter, since the crank webs do not 
have to be passed through the ring 


the crankshaft being supported during machining 
in a way similar to its subsequent mounting in 
an engine 


Removing the top half of the revolving ring 
assembly after finish turning of a crankpin 


only one loading being required for machining all 


crankpins 
Schiess Aktiengesellschaft Dusseldorf 


Sole Agents United Kingdom & Eire :— BURTON, GRIFFITHS & co., LTD. 
MACKADOWN LANE, KITTS GREEN, BIRMINGHAM 33 
Please visit us at Stand 1112/1213, Hall 1, at the MACHINE TOOL EXHIBITION, Hanover, September 11-20, 1960 


Enter No. 261 on reply card 
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SCHIESS AKTIENGESELLSCHAFT DUSSELDORF 


single-column vertical turret lathe, 
Model KEF 80 


High cutting speeds, 

fixed cross rails 

novel turret features 
pneumatic-hydraulic means for 
counterbalancing the turret slide 


Other design features: 

Base and column cast in one piece 
Table bearing of modern design 
using pre-loaded anti-friction 

bearings for both radial and 

thrust work loads 

Table drive gearbox with automatic 
clutch control to give approximately 
constant cutting speeds 

Feed gearboxes with clutch selection 
of feed speeds and rapid traverse 
Creep feed motion available in both 
directions (horizontal and vertical) 
independently of the table speed 
Precision fine setting equipment 
Automatic programme contro! and 
copy-turning equipment can be 
incorporated when required 


E TOOL EXHIBITION, Hanover, September |! - 20, 1960 


Sole Agents United Kingdom & Eire :— BURTON, GRIFFITHS & co., LTD. 


MACKADOWN LANE, KITTS GREEN, BIRMINGHAM 33 
Enter No. 271 on reply card 











600% INCREASE IN PRODU 


x pee 2. with “ARO-BROOMWADE” Par-a-Maties 


From 200 per day to 150 per hour — this is the remarkable 
increase that ‘“ARO-BROOMWADE?” Par-a-Matics have effected 


in the production, of automobile door handles for Messrs. Fry's 
Diecastings Ltd. 

Here is but one of many examples where the speed and versatility 
of “ARO-BROOMWADE”’ Par-a-Matics makes really substantial 
savings and increases production. 

Why not discuss your production bottlenecks with a “BROOM- 
WADE” works-trained representative? Why not write NOW! 


Publication No. 443 T.E. will give you preliminary data. 





CTION... 


A Six station air indexing special purpose 
machine utilising seven “ARO-BROOM- 
WADE” Par-a-Matic units, designed and 
made by the Villiers Tool Developments 
Ltd. of Wednesfield, Staffs.. for Messrs 
Fry’s Diecastings Ltd. 


This machine carries out the following 
sequence of operations at a production 
rate of 150 per hour. Previous 
methods produced only 200 per day. 


Ist Station Drill 2 holes for u.n.f 
tapping 

2nd Station Tap 2 holes 10 u.n.f 

3rd Station Drill 2 holes for 6 BA 
Tapping (Multi-head) 

4th Station Tap | hole 6 BA 

5th Station Tap | hole 6 BA 

6th Station Unload fixture & load 


fresh component ¢ 


Special note should be made of the 2 spindle 
drilling head attached to the PAR-A-MATIC for 
drilling the 2 close spaced holes at Station No. 3. 


Photograph by courtesy of Messrs. Fry's Diecastings 
Led. 
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Clamping AIR COMPRESSORS 


VERTICAL SINGLE-ACTING TYPE 
SINGLE STAGE. 100LB. PERSQ.IN. 1 TO 155 CU. FT. PER MIN 

60 LB. PER SQ.IN. 1 TO 380 CU. FT. PER MIN 

TWO STAGE. 100 LB. PER SQ. IN. 200 TO 310 CU. FT. PER MIN 


with the ODONI MACHINE BED CLAMP 








































An entirely new design in Machine Bed 
Clamps, now in use in workshops 
throughout the country, is making the 
machining of small parts easier and safer. 


The Odoni Machine Bed Clamp has these 
features : 
Clamps any thickness from .001 in. to 2} in 
Fully open to fully closed in a few turns 
No spanner, packings, shims or other — : ; ns 
makeshift required. 
Swivels in any direction without adjust- 
ment. 
Over 4 ton pressure can be applied. 





Supplied with bolts and heavy washers for 
T-slots. Base fitting tapped jin. Whitworth. 
Finished in grey hammer stove. Obtainable 


through Engineer’s Merchants or direct from Tool room drilling on die set : FOR PARTICULARS OF THESE COMPRESSORS AND FOR 
the manufacturers, price £2.17.6 per pair. OTHER TYPES AND SIZES 

14 day FREE TRIAL a TELEPHONE : IPSWICH 56124 (3 LINES) 

Try a pair of Odoni Machine Bed Clamps in your own TELEGRAPH E= REAVELL, IPSWICH - OR WRITE TO — 


machine shop. Send us a postcard 
Soper REAVELL & CO., LTD 
° 4 oe 
IPSWICH - ENGLAND 
Patents applied for in principal countries Precision milling on rotary table 
ODONI EQUIPMENT LIMITED (Dept. 48) 


e we will send you a pair of clamps by 

Odor return without any obligation to 
purchase, and at no cost to your- 

79-85 SCRUBS LANE,, LONDON N.W.10 telephone LADBROKE 2948 | Rater No. 292 on reply card 

Enter No. 291 on reply card 
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selves 




















These premises for Brocklehurst Motors 
Ltd. of Chesterfield, clearly demonstrate 
that KARISCOL buildings are the 
ideal prefabricated structures where 
spacious, well-lit floor areas are 
required. Clear spans range from 30ft. 
to 100ft. and the portal frame design 
ensures the best possible use to be 
made of the building height without 
interference from conventional roof 
trusses. The KARISCOL patent joint 
at eaves and apex reduces site bolting 
to a minimum and therefore speeds 
erection and lessens cost. Buildings 
can be supplied in any multiple of 
12ft. 6in. in length and alternative 
eaves heights are available for all 
when you spans. Extensions can be added easily 
to sides or ends, as required. Crane 


need gantries can also be incorporated for 


overhead electric or hand perated 
cranes up to 5-ton capacity. For 
further information write to Lilleshall 
for literature Ref. K108. 

choose Kariscol 

LESS TIME LOWER COST BUILDINGS 


THE LILLESHALL COMPANY LIMITED 


St. George’s, Oakengates, Shropshire. 


Telephone : OAKENGATES 120. 
Telegrams : LILLESHALL OAKENGATES. 
Enter No. 293 on reply card 
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THE HEAD WRIGHTSON 


COMMERCIAL STREET MIDDLESBROUGH LONDON 
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ering 


(Left) Levelier beam being 


machined. 


(Right) The leveller undergoing 
fully instrumented tests prior 

to installation. Tests carried 
out with the assistance of the 
Group Research and Develop- 


ment Division. 


(Below) The finished levelier 


installed and in operation. 


Working from basic detalis, The 
Head Wrightson Machine 
Company Ltd. carry through 

the design and manufacture of 
capital equipment from enquiry 
to installation. This ability 

for creative engineering is well 
demonstrated by the Heavy Plate 
Leveller (to handle plates up 

to 2” thick by 12’ 0” wide) recently 
installed at the Wallsend Shipyard 
of Messrs. Swan, Hunter &Wigham, 
Richardson which was designed 
and constructed by the Head 


Wrightson Machine Company. 


In order to bulld this levelier it was 
necessary to prepare an entirely 
new design In close collaboration 
with the Research and Develop- 
ment Division of the Head 


Wrightson Group of Companies. 


INE CO LT 


JOHANNESBURG SYDNEY CALCUTTA 


P aan) 
Enter No, 311 on reply card 
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> 
MOTORISED VALVES J 
H.P. SINTERED METAL FILTERS THERE S 


POWDER FLUIDIZING VESSELS PLANT GAPAGITY 


STRAINERS - DUAL STRAINERS 
OILY WATER SEPARATORS AT GARRON 
HAND PUMPS ( staintess sect ) 
SPECIAL PURPOSE PLANT 




















a GAS « OIL * CHEMICAL a 
AND NUCLEAR ENERGY 
INDUSTRIES 


We welcome your enquiries for the above products, and 
also for items to customer's own design and specification 











Nie 
G.& A. FIRKINS LTD. / 























FIRTOP WORKS, STOKE HEATH, 
BROMSGROVE, WORCS. 
Tel : BROMSGROVE 3246/7/8 








FIRTOP 





Enter No. 321 on reply card 


ms A i E- T yf It pays to use the production resources of Carron Company. 250 
cy - e aed a, acres of plant for casting, forging, machining, enamelling and sheet 


metal fabrication are on call to manufacturers who find it uneconomic 


British & Foreign Patents & Regd. Designs 
S afety Kees mo b j | i ty to tool up for the special job. The technical advisory service of Carron 


Prevent accidents! Augur Safety Steps is ready at all times to help iron out production problems. 
can be used with perfect confidence. Built 
for hard wear and adaptable to all types 
of work. Fitted with retractable castors 














and Safety Domes. STEPS LOCK AUTO- Consider this plant capacity for medium heavy machining: plan- 
MATICALLY WHEN MOUNTED. Ball- 
bearing swivel castors for easy movement ing vertical and horizontal boring mills; milling and drilling of work 


Recommended by Safety Officers, Factory 


Inspectors and insurance Companies. up to 5 tons; moulding and machining capacity for non-ferrous 






components up to 5 cwts., including high speed routing and precision i 
milling. Fabrications, too, light and heavy gauge, stainless steel, press 
tools, welding. From small light gauge sheet metal to large plate 


welded fabrications, Carron can quote. 











6 
’ 


Platform Units as illus- 
trated above are built 
to special require- 
ments and to the same 
principles as the Augur 
Safety Steps. 

AUGUR Safety Steps 
All Welded Tubular 
Structures. Safety Rail 
for security. User has 
both hands free for 


Step off — 
it’s mobile 





CARRON 

















work. 

Take the first step to safety— Step i | 
Use AUGUR ae Ae 

Step on with confi- CARRON COMPANY - CARRON - FALKIRK - STIRLINGSHIRE 
dence and speed up 
your work. 


LONDON OFFICE: 15 UPPER THAMES STREET, E.C.4. CENetral 7581 (4 lines) 
and at 22-26 Redcross Street, Liverpool, 1. 125 Buchanan 
Street, Glasgow, C.1. 33 Bath Lane, Newcastle upon Tyne 
Manufactured by 
HAYES & BISHOP LIMITED, LONDON EM) RET ANRmMe RRR 
for exclusive distribution by their Associated Company 


VULCASCOT (GT. BRITAIN) LIMITED 


87-89 ABBEY ROAD, LONDON, N.W.8. Tel: MAida Vale 7374-5 








Enter No. 322 on reply card Enter No. 323 on reply card 











ENGINEER — Sept. 2, 1960 


Vad J ae 
sd 


Speedicut Taps, working at a peripheral 

speed of 150 ft. per minute, give the remarkable 
cutting time of 1-2 seconds for a {” B.S.F. nut. 

The tap life on 28/32 tons tensile steel nuts 

is 40,000 /60,000. 

Take advantage of latest techniques in toolmaking 
SPECIFY SPEEDICUT. 


, =~ 
* | 


t 


| 
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FIRTH BROWN TOOLS LIMITED 
SPEEDICUT WORKS « CARLISLE ST. EAST « SHEFFIELD 


Enter No. 331 on reply card 
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PAN O79 aa a i 8 0 ered 
PROPANE? 





Does your type of production call for propane? acetylene? 
or both? British Oxygen Gases will give you an unbiased 
answer. Because British Oxygen supply gases for all pur- 
poses, they can help you from experience to choose the 
most efficient, most economical gas for your particular 





“~v 
vy 
on 
— 
Ww 
= 
Za 
vs 


production needs. Only British Oxygen Gases have this 
breadth of experience and only British Oxygen Gases can 
offer you such a complete delivery service of industrial 
gases—in cylinders, or in bulk from their nation-wide tanker 
fleet—and lend you storage tanks as well if you need them. 


BRITISH OXYGEN GASES LIMITED (© 


27 ST. JAMES'S PLACE - LONDON - S.W.1 


Enter No. 341 on reply card 
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/H1/ AiR CONTROL VALVES 


* QuaLitY Patent applied for 
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CONSISTENT OPERATION at low operating efforts 
because the air loading is fully balanced under all conditions. 


LESS AIR LEAKAGE because Q.H. Air Control Valves 
K have a short leakage path. 


important advantages — nee ; a 
* GREATER RELIABILITY byelimination of sealing rings, and 
the inclusion of individual filters in the inlet and outlet ports. 


ra wasn QUALTER HALL 
[lH ( setting how Standalas A 
Preatmnatie Eguionent 


For further details write to: QUALTER, HALL & CO. LTD., P.O. Box 8, Railway Foundry, Barnsley 


It’s not just a gimmick ! * 
Q.H. AIR CONTROL VALVES 
incorporate a rectangular slide to give these 


OF QUALITY 


Enter No. 361 on reply card 
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Founders of the Ball and Roller Bearing Industry 


FAG BEARING COMPANY LTD. JEM 
oe 










TETTENHALL - WOLVERHAMPTON - STAFFS 


Phone: Wolverhampton 52075 (10 lines) Telex:Wolverhampton 33-214 ESTABLISHED 1883 







BRANCHES AT: ABERDEEN, BELFAST, BIRMINGHAM, GLASGOW, LEEDS, LONDON, MANCHESTER, NORTH SHIELDS, SWANSEA & WOLVERHAMPTON 


Enter No. 371 on reply card 








Look for Wellington 


Only on Oakey abrasives will you see the Wellington 
trade mark. Craftsmen have long recognised it as the 






symbol of a dependable product, backed by years of 








experience and research. Oakey is a name you can trust. 


COATED ABRASIVE PRODUCTS 
FOR ALL METAL TRADES 











OAKEY 


IN BELTS - DISCS - SHEETS & COILS 








JOHN OAKEY & SONS LTD 
Wellington Mills - London - S.E.1 
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We cannot deal with sheep or goats, but 
the ‘Supreme Vortex’ pipe line separator 
is unsurpassed for separating .... 


Moisture and oil drops from compressed air 
Moisture from steam 


Dirt particles from gases 


Carre ers? 


SEPARATOR DIVISION 


j. H. CARRUTHERS & CO. LTD., COLLEGE MILTON, EAST KILBRIDE, GLASGOW. 
Telephone: East Kilbride 2059! Telegrams: ‘ Hoisting’ East Kilbride 


Enter No. 381 on reply card 
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SURFACE PLATES AND TABLES. Made 
from hard close-grained cast iron. Sizes from 
6in. by 4in. up to 12ft. Oin. by 6ft. Oin. in Grade 
“A” and * ‘. accuracy. 


GRANITE SURFACE PLATES AND 
TABLES. Made from hard close-grained black 
Swedish granite. Sizes from 8in. by 8in. up to 
10ft. Oin. by Sft. Oin. 


SINE TABLES. Simple or Compound Angle 
types. Supplied with Electro Magnetic, Non- 
electric Magnetic or “‘T"’ slotted work faces, 
Sizes Sin. by Sin., 10in. by Sin. and 12in. by Bin, 


ANGLE PLATES AND 8OX ANGLE 
PLATES. Made from hard rained cast 
iron and rigidly designed for stability. Grade 
“A” and “B” in all sizes. 


STRAIGHT EDGES. Cast iron Camel 
Back and ‘*|"’ Section types from 12in. up to 
16ft. Oin. 


PARALLELS. Hardened Tool Steel to 8.5.5, 
Grade “‘A"’ and “‘B"’. Complete in wooden 
case. Sizes 4in. up to 16in, 


MAGNETIC CHUCKS. Made from high 
permeability steel castings and having excep 
tional holding power. Sizes from 12in. by 6in 
up to 72in. long. 


DEMAGNETISERS. Of new design to cope 
with all demagnetising probiems. 


LAPPING BLOCKS. Mace from hard close- 
grainea cast iron surfaced on and bottom 
faces and grooved for lapping. mplete with 
cover for each face. Sizes 6in. by 4in. up to 
12in. circular. 


'WINDLEY BROS - LTD 


CROWN WORKS 


CHELMSFORD - ENGLAND 
Teleohene CHELMSFORD 2224 
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We Manufacture: 
A large range of 
coil « flat springs 
One off or bulk 
production to 


“ yyy) 


specification 


HILL & JACKSON (springs) LED. 


SWAN LANE > WEST BROMWICH 


TELEPHONE: 0462-3 WEST BROMWICH * TELEGRAMS: FLEXIBLE, WEST BROMWICH 


Enter No. 392 on reply card 





GAUGES 


OF EVERY 
DESCRIPTION & SIZE 


Pressure range from 
5 to 20,000 Ibs. per sq. inch. 


EAGLE & WRIGHTS 
(GAUGES) LTD. 


87 CARVER STREET 
BIRMINGHAM, |! 


re @ 4g) 8/96 
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Mather & Platt 
Pumps and Motors 










SERVING THE MINING INDUSTRY 













Mather & Platt electrically-driven pumping sets on drainage 


duty in a Scottish colliery. Each pump has a duty of 1000 g.p.m. 

















against a 1550 ft. head, and is driven by a 3 phase, 50 cycles, 3000/3300v., 








induction motor. The motors are 


rated at 650 b.h.p., 1500/1480 r.p.m. 


PARK WORKS, MANCHESTER, 10. 


Telephone : COLlyhurst 2321 Telegrams : Mather, Manchester. 





Aji? 
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THE WORLD’S 
MOST ADVANCED 
HYDRAULIC 
EQUIPMENT 


ARE YOU TRYING TO: 


@ OBTAIN CONTINUOUS AUTOMATIC REVERSING 
DRIVES AT CONSTANT R.P.M. OR OVER A WIDE 
RANGE OF SPEED VARIATION? 


@ OBTAIN ACCURATE REMOTE CONTROL OF SPEED 
AND DIRECTION OF ROTATION, RATES OF AC- 


CELERATION AND OR DECELERATION? 


@ OBTAIN ACCURATELY MATCHED SPEED OF VAR- 
IOUS ROTATING ELEMENTS? 


@ oBTAIN CONSTANT SPEED OUTPUT FROM A 
VARIABLE SPEED INPUT; AUTOMATIC TORQUE 


CONTROL ; OR CONSTANT HORSEPOWER OUT- 
PUT THROUGH ALL OR PART OF A SPEED RANGE? 


You Need Olpear/ 
Weatherley 
Oilgear 
Limited 


HYDRAULICS DIVISION, BIGGLESWADE, BEDS. 


TELEPHONE : 2351 





(WOL. 2.) 




















33,600/bs Pressure 
for only £325 Cash! 


pages Value for a Remarkable Machine. 
This 15 Ton Hydraulic Press gives this huge 
pressure at a touch of the hand. An adjustable 
Pressure Valve gives Complete Control for both the 
down and return stroke are under hydraulic power. 
The Worktable is 12°x14°x2j" with Daylight at 15}’, 
Throat 8}" and Stroke 8’. The free travel] Stroke is down 
in 3 secs. and returns in 2 secs. The size is 21'x34'x6'6" 
high and still weighs only 11 cwts. 3 qrs. 


A Remarkable “buy” at the ex works price of £325. 








PILOT WORKS LTD., LONDON OFFICE 
Manchester Road, Bolton. 3 Southampton Place, W.C.1 
Tel: Bolton 5545 Tel: CHA 6130 
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ALL THAT IS BEST IN ROLLING 














Coles diesel-electric loco cranes are the product of over three quarters of a century's 
design and development experience. They combine all that is best in modern rolling stock 
practice with the outstanding advantages of diesel-electric transmission. A combination 
which has produced a superb range of loco cranes—with lifting capacities up to $0 tons— 
universally acclaimed for their versatility, strength, precision with speed, safety and 
economy. 

















SPECIALLY 
DESIGNED 
UNDER - 
CARRIAGES 


Coles undercarriages are precision- 
engineered for maximum flexibility of service. 
Their rigid construction of rolled steel sections and plates 
guarantees that they will withstand the rigours of shunt- 
ing and the sudden stresses and shock loading of crane duties. 











ef 3 ; 4 
GEARBOX BOGIE 
All gearing is totally enclosed in 

peti 4 SUSPENS/)ON 


cast steel gearboxes. These 










hoyse accurately machine-cut The frame is mounted on heavy-duty sprung 
steel spur gears constantly en- twin bogies each having four single flange 
veloped in a protective oil film, steel rail wheels and one driven axle. 
coupled to independently Robust coil springs absorb all shock loads 
mounted electric motors. produced by travelling over uneven track. Enter No. 421 on reply card 
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STEELS ENGINEERING PRODUCTS LIMITED 


Head Sales Office 143, SLOANE STREET, LONDON, S.W.1 


CRANES 


& Service: LONDON, BRISTOL, BIRMINGHAM, MANCHESTER, LEEDS, NEWCASTLE, GLASGOW 


All Coles employ diesel-electric trans- 
mission—the system which com- 
bines the flexibility of steam power 
with the economy and instant avail- 
ability of diesel power—the system 
which provides a fully controlled 
flow of power at the touch of a lever 
—the system proved by millions of 
miles of trouble-free rail service. 


OPERATORS CAB 


The operators cab, designed for 
maximum functional efficiency and 
comfort, provides an all-round view 
of the working area. Full weather . CLEAN SIMPLE LAYOUT 
protection is assured and fan or 

heater can be fitted to suit various 


This clean, simple layout means ready accessibility and easy 
climates. 


maintenance. A separate electric motor for each crane motion 
is powered by a variable voltage generator which is, in turn, 
driven by a diesel engine. 


LIMIT SWITCHES ELECTRO MECHANICAL BRAKES 
Self-resetting limit switches automatically Electro-mechanical brakes, fitted to all crane motions, 
operate should attempts be made to hoist 


are immediately and automatically applied should the 
or derrick beyond permitted limits. 


supply of current be inter- 
rupted for any reason. 


SLEW BEARING RING 


SAFE LOAD INDICATOR 


The superstructure revolves on 

AENEAS Coles safe load indicator auto- a large diameter double live 
matically prevents lifting of an ring of steel balls running in 
unsafe load irrespective of the hardened races, thus obviating 
jib position the need for a centre post. 











BIG SHOCK FOR BRITISH INDUSTRY 


But ANDRE RUBBER 


limits the repercussions 


Fort HALSTEAD 


557-TON MASS of machinery and pre-stressed concrete forms 

part of a power hammer used by the Armament Research 

and Development Establishment to simulate the shock produced 
by the discharge of the very biggest guns. 


Normally in the development of 
heavy artillery, proof testing is carried 
out on a remote range, and to have set 
up this very heavy plant at ali in a con- 
gested area is a fact of outstanding 
importance to industry 


Two-Mile Radius 


Using an industrial hammer of equiva- 
lent power on a conventional foundation 
remembering that the 450 tons of the con- 
crete base alone is subjected to a “kick” 
acceleration of 15g—the ground vibration 
would not only have seriously interfered 
with work in the test house itself and dis- 
turbed delicate instruments in nearby 
laboratories and workshops, but have been 
great enough to amount to a “nuisance” 
according to Acts of Parliament, at distances 
up to two miles from the centre of the dis- 
turbance, varying with the nature and 
density of the ground. 








Detailed study by the Consulting En- 
gineer, Mr. J. H. A. Crockett, B.Sc.(Eng.), 
A.M.I.C.E., revealed the precise nature of 
the shock waves, internal flexural behaviour 
oscillations and resultant fatigues likely to 
be produced by the very high local accelera- 
tions involved. 


Dramatic Improvement 


This led to the design and construction 
of a special shock-controlled foundation 
incorporating six special Andre Rubber 
Sandwich Springs, which are believed to be 
the largest ever used for a machine. They 
were developed after close co-operation 
between the Consulting Engineer and 
technicians of the Andre Rubber Company. 

The degree of vibration insulation 
achieved (99°.,) is phenomenal, ground 

vibration becoming imperceptible at a 

distance of only 120 feet. This may well 

be without equal for such heavy plant 
anywhere in the industrial world. 


on anne on GER OD | 






















spyright Reserved 


Main Rubber Spring, compressed 


*“‘Know-How’”’ 


The Fort Halstead test-hammer installa- 
tions (for which some very large safety 
buffers were also designed) provides a 
typical demonstration of Andre Rubber’s 
unrivalled experience and “*know-how” in 
every aspect of engineering in natural and 
synthetic rubbers. 

Many techniques that are now 
commonplace were pioneered and de- 
veloped by the Andre Rubber Company. 
Among the many heavier applications in 

which Andre Rubber’s experience is un- 
equalled are: railway suspension systems, 
harbour resilient fender systems and steel- 
reinforced rubber bearings for rail and 
road bridges. 





GENERAL ARRANGEMENT OF TESTING MACHINE AND SPRING SHOCK-PROOF FOUNDATION 
In this simplified drawing, the Andre Rubber Springs are shown in black 


ANDRE RUBBER COMPANY LIMITED 
Telephone: Elmbridge 6580/3 


ANDRE RUBBER 


A SiILENTBLOC COMPANY 


KINGSTON BY-PASS 


SURBITON SURREY 


Telegrams: Andre Surbiton 
Broadway 4/01 


Enter No. 441 on reply card 
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“RUSS” Automatic Casting Equipment 


in combination with a 


“RUSS” Mains Frequency Coreless Induction Furnace 


for melting Aluminium Alloys 


With automatic charging, a device for automatically tapping exact 
& 


oTol iF Mol Mul-iiol Mol Me-Toll(olM@ilili-1acel( MMelile MoM AUIS ISMME del lol ilileEelt-tic] +) (- 
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RUSS-ELECTRIC FURNACES S.A. (Pty.) Ltd. 
P.O. Box 613 - Springs, Transvaal - South-Africa Rie 


Path 383.) lelelia. B dcmmee)Relci. |: 
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W. BARNS & SON (HOLLOWAY) LIMITED 
are proud to announce their hundredth anniversary. 
They extend thanks to their many clients for valued 
support in the past and, with the opening of their new 
extension last year, assure them of continued and even 


better service in the future. 


WIRE WEAVING PERFORATED METALS | 


W. BARNS & SON (HOLLOWAY) LIMITED * Globe Works, Queensland Rd., Holloway, N.7 Tel: NORth 3347/8 Grams: Perforation, Holway, London 
Enter No. 461 on reply card 
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CHURCHFIELDS 
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and Spring Washers 
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The advice of our Technical 
Department is at your service. 
Fully approved. D.A.1; A.R.B; 
D.1.Arm; |.E.M.E;1.N.O; LF.V; 


CHURCHFIELDS 
HALL END, 
& Telephones 





WEST BROMWICH 
STOnecross 2605 8 PBX 


Enter No. 471 on reply card 


BANK ST. 


Telegrams 








CASTINGS 
HOLCROFTS 


Founders in Grey Iron, Grades 12-14. 













High Tensile Brasses, Gunmetal, Phosphor 
Bronze, Brass and Aluminium. Specialists 
in machine moulded repetition 
castings for the light engineer- 


ing and electrical trades. 


Contractors to al! 
Government Departments, 
British Transport Commission 
and British Electricity 

Author ity 


THOMAS HOLCROFT 
AND SONS LIMITED 
ETTINGSHALL FOUNDRY, WOLVERHAMPTON. Tel: Bilston 41271/2 





Eater No. 472 on reply card 
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Streamlined 
SERVICE 








ECAUSE we have equipped and staffed 


f our organisation technically and specs- 

i fically to deal with all the problems of 
modern metal cleaning, we are able to provide the 
right process and the right product to meet any 
unusual requirement. Consultation with “SAC.” 
technicians 15 the streamlined way of getting the 

answer which saves you time and cost 

st where, 


4% 


p 
‘ *” 
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SUNBEAM 
ANTI-CORROSIVES 
LTD. 


CENTRAL WORKS « CENTRAL AVENUE 
WEST MOLESEY + SURREY 


Telephone: Molesey 4484 (5 lines) 
Telegrams: Sunanticor, East Molesey 
Manufacturers of 


STRIPALENE + FERROCLENE + ALOCLENE + FERROMEDE + BRAZOCLENE 
(Regd. Trade Marks) 


APPROVED BY ADMIRALTY, WAR OFFICE AND AIR MINISTRY 


———————— 
Enter No. 473 on reply card 













BRIGHT DRAWN STEEL 


BRIGHT TURNED BARS 


(UP TO 18° DIAMETER) 


BLANKS 


MILD STEEL 
FREE CUTTING 
CASE HARDENING 


HIGH TENSILE— 


to all carbon steel 
specifications 


On Admirai 
Ministry of 
Riy. Executive, A.I.D. Etc. 
GOVAN SHAFTING 


& ENGINEERING CO. 


87 HELEN ST GOVAN GLASGOW 
(¥rop.: The Steel Company of Scotland) 
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GEAR 
PUMPS 

















You make the wisest choice when 
you decide on a GEAR PUMP by 
Rotherham—the name is your 
guarantee of the built-in qualities 
you must have for the efficient 
year-in, year-out dependability 
that spells trouble-free perform- 
ance. 

Full information on Rotherham 
products, including the following, 
are yours for the asking. 

Time Lags, Instruments, Recording 
Clocks, Process Timers, Pressure 
Gauge Movements, Small parts for 
Engineering, such as Taps, Oil and 
Grease Cups, Oil Indicators, 
Unions, Nipples and Olives. 


oF coventey 


ROTHERHAM & SONS LTD 
COVENTRY. _ Tele.: 28292 
PRECISION MANUFACTURERS SINCE 1750 
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us and 


(KOKXG IKeS 


LIMITED 








BIRMINGHAM MANCHESTER SHEFFIELD LONDON [ 
Scapa Works Frederick Road Stevenson Road Scapa House 
Langley Green Pendleton Attercliffe Park Royal Road 
Oldbury, Birmingham Salford 6 Sheffield 9 London N.W.10 | 
Tel: Broadwell 1611 Ti Pendleton 2481] Tel: Sheffield 41216 Tel: Elgar SS/1 
Telex 33183 Telex 66448 Telex 54205 Telex 25239 ' 


And at Newcastle, Bedford, Cardiff, Bow, Coventry and Belfast. 


COMPAWN Y 


a Le a 


INDUSTRIES fie | GROuUP 





SN.10 
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CATALOGUE from ANDERTON SPRINGS LTD (A7) BINGLEY Tel : 2388, 235! & 2226. London Office : Holborn 5151 & 5305 


CIRCLIPS 


Anderton 





















a 7 
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“PLASTIFIL” PATENT WAX FILLET 
“POLYFIL” PATENT PLASTIC FILLET 
LEATHER & WOOD FILLETS 





FROM 
STOCK 





et 


FI E eo Ae eel Be Ww. & . J. PH I LLI PS LTD LE T T ERS BRASS DOWELS 
FOR METAL PATTERNS POMEROY ST., NEW CROSS, LONDON, S.E./4 AND STYLES AND SOCKETS 
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If life is full of ups and downs... 
install Lifts and Escalators 


designed and built by 


J &« E Hall 


LIMITED 
DARTFORD KENT 


Tel. DARTFORD 23456 6 


London Office 10 ST. SWITHINS LANE, E.C.4. Tel. MAN 98/1 


Offices and Works throughout Great Britain and Overseas 





A MEMBER OF THE HALL-THERMOTANK GROUP 
























MEERUT PRONE AE PLONE GIR ELLER. RATEABLE 


You can't gaugeacamel,.. 


DIA AEE ARTOIS AEST BANE I 






























. . by its hump—or from 
the expression on its face 
for that matter. 

But one glance at a 

P & G pressure gauge 
reveals an instrument 
of quality, made by 
craftsmen to ensure 
accuracy and depend- 
ability for a very long 
time. This is no mirage— 
see one for yourself. 

The range of P & G pressure 
gauges includes many 
different types to suit most 
applications—vacuum, 
combined, altitude, electric 
contact, differential, 

critical, duplex diaphragm, 
capsule, etc. 

Write for publication No. 85 





oe TUDOR WORKS - WINDMILL LANE 
os SMETHWICK + BIRMINGHAM 
Enter No. 501 on reply card 
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For quality 





service & price 


MOUNTFORD 
FORGINGS 


in carbon or alloy steel to B.S. Spec., 





or to customers own specification. 


John Mountford & Co. Ltd. 


MANCHESTER I! 


Telephone EASt 2006/8 


Write for Ulustrated brochures 










P% 


MINISTRY OF SUPPLY LISTS 
Enter No. 502 on reply card 
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You make it 


— we'll case it! 
<> MADE-TO-MEASURE 
i - INSTRUMENT and 
‘ EQUIPMENT HOUSINGS 
AT ECONOMICAL COSTS. 
Up 
RITHERDON & CO LTD - 






















DARWEN =: 





















Instrument cabinets and equip- 
ment racks in formed steel sections 
are Ritherdon’s speciality. Made- 
to-measure for housing communi- 
cations, control, and instrument 
equipment, these cabinets are all 
constructed on a ‘Standard’ system 
whatever the specified shape or 
size. Units of basic but flexible 
design (some examples are illus- 
trated) can be constructed to meet 
your particular specifications at 
a price comparable with batch 
production costs. Ritherdon’s 
method of construction saves 
design time and avoids the long 
delays and high costs of housing 
non-standard equipment. 





Write or telephone us for 
further details 





Enter No. 503 on reply card 





wa, RITHERDON 


= 











LANCS - Telephone: DARWEN 1028 
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POWER 


WITHIN YOUR GRASP! 


Baldwin Fluid Power equipment quickly harnesses waste power, 
saves manpower and speeds production. 


Look around your plant or workshop. It may be that there is 
more power within your grasp than you realise—an often-idle 
compressor or a machine not pulling its full weight, perhaps. 
Or perhaps there’s a manual operation that could be more 
speedily handled by fluid power. 

Somewhere in your works you'll find a place where Baldwin 
equipment will do its labour-saving job. The unit-constructed 
Baldwin range of 384 pneumatic and hydraulic cylinders and 
over 700 control valves is designed for every requirement. 

The reliability and precision of Baldwin Fluid Power equipment 
gives years of trouble-free service, and will quickly prove itself 
indispensable in speeding your production. 

Write now for the Fluid Power Catalogue E/503. Wherever you 
want to apply it, you'll find that Baldwin fits. 


FLUID POWER DIVISION 


Baldwin Industrial Controls 


Baldwin Instrument Company Ltd., Dartford, Kent 
Telephone: Dartford 20948 & 26411 Cabies & Telex: Baidwin, Dartford 


A HARPER GROUP COMPANY 


oles 
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A. « J. MAIN « CO. LTD. 






SHEETS 


PLATES 
| AND 


SECTIONS 


BRIDGE 
RAILS 


IRON & 
oTEEL 
MERCHANT 
BARS 


HOOP 


STRIP 
[WEST BROMWICH! Lil: 


EAGLE WORKS-GREETS GREEN MRSS Sl 


WEST BROMWICH Hipees- 


Telephone: Tip TON 1611 (70 /ines) 


Enter No. 512 on reply card 


Steel Structures 








SHEARED-COLD SAWN 
& PROFILE CUT TO ALL 
THICKNESSES & SHAPES 
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CLYDESDALE IRON WORKS, 
POSSILPARK, 


GLASGOW, N.2. 
TELEPHONE: POSSIL 8381 


VINCENT HOUSE 
VINCENT SQUARE, 


LONDON, S.W.1. 
TELEPHONE: VICTORIA 8375 





CALCUTTA 


- 


CHITTAGONG 





NAIROBI 











—_ 
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Ilustrated is the new VG.109 Mark |! Vibration Generator with @ 
PA 20 kVA Power Amplifier (giving 15,000 Ib. thrust) and a System 
Measuring and Contro! Console. 


complete 
VIBRATION EQUIPMENT 


VISIT US ON 
Another GOODMANS achievement which adds to Europe’s most STAND 262 
comprehensive range of Vibration Generators . . . from 2b. to 
18,000 Ib. thrust. With Power Amplifiers from 5 VA to 30 kVA, aa ae 


associated oscillators, control and measuring equipment, 
COMPLETE Vibration Test Systems ranging from 250 lb. to SEPT. 5th to Ith 
18,000 Ib. are now available with all facilities tailored to suit your 

individual requirements. 


Whatever your vibration problem, whether fatigue, torsional or 
flexure testing or structurai investigation, consult the vibration For full details of the complete range of GOODMANS 
specialists first. Vibration Equipment, post this coupon. — 














1 GOODMANS INDUSTRIES LIMITED |] 

Axiom Works, Wembley, Middlesex, England | 

| 

| Please send me a copy of your Vibration Equipment catalogue | 

| and literature concerning your Complete Vibration Systems. | 

' | | 

GOODMANS INDUSTRIES LIMITED, AXIOM WORKS: WEMBLEY - MIDDX * ENGLAND " | 
Telephone: WEMbiey 1200 (8 lines) Cables: Goodaxiom, Wembley, England | NAME | 
l | 

| ADpREss I 

! | 

! | 

| 
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| ee E | 
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were entrusted with 


PROCUREMENT and ERECTION 
of this Styrene Monomer Plant. 


"MATTHEW HALL & CO. LTD. 








GROUP OF COMPANIES 
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V-Belt Drive and 
WEDGE-Belt Drive 
for the same job 
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THE GREATEST ADVANCE IN 
DRIVE DESIGN FOR 30 YEARS 


SpacesaVer 
WEDGE-BELT DRIVES 


| MADE ONLY BY Fenne! 

















THE LARGEST MAKERS OF vV-BELT 
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Fenner Seexy\77 Wedge-Belt Drives are 








SLIMMER, LIGHTER, SHORTER, CHEAPER 


Width and weight now reduced by a half, and cost by at least a fifth, without 
loss of strength or durability. 
Modern materials and a new belt section give a much greater power capacity. 


SpacesaVer Wedge-Belts make full use of the strength and flexibility of 
Terylene cords. These are bonded to a synthetic rubber which keeps them 
exactly where they can do most work with least stress to themselves. 

This rubber provides heat and oil resistance and adequate electrical conductivity 
at no extra charge. New pulley designs take full advantage of modern casting 
methods to give stronger, yet lighter pulleys. All have Taper-Lock quick 

and easy fixing facilities. 


Two Wedge-Belt sections, $” (Alpha) and §” (Beta) cover all normal drives up 


to 200 horse-power. Belt lengths and pulley diameters are based on International 
Standardisation principles. Your complete drive design can be selected from 
a single line reading in the SpacesaVer catalogue 135/20. Send for it now. 


Stocks of Wedge-Belts and pulleys available in all our 19 branches. 
The new SpacesaVer Wedge-Belt drives are made solely by 


Fenner, the only company in the world to make both V-Belts and pulleys. 


HERE 1S THE PROOF 


















































HP V-Belt 33 63 34 5—A29 7°5 {6°8°7 167 
_ Wedge-Belt 3-15 5°60 it 3 Alpha 280 7°) £5°3-8 j06 
SAVING 16%, 12% 54%, om SY, 19%, 36% 
as MP V-Belt 64 124 575 6—B65 18-7 £17°0'7 668 
mies Wedge-Belt 5:3 10°6 223 6 Alpha 560 15-3 £ll-11-6 362 
SAVING 18y, sy, 48Y, _ 18% 32% 45%, 
sour V-Belt 82 242 642 6—C112 30°5 £45°0°1 258 
sta Wedge-Belt 7:1 21:2 32 5 Beta 1000 269 £32:19°9 138 
SAVING 19%, 14%, 4sY, ~— 12%, 26%, 46Y, 
100 ae V-Belt 10 422 813 8—C180 47-2 £86°2°4 530 
cate Wedge-Belt 9:0 37°5 47 _6 Beta 1600 41-| £63-15-2 340 
SAVING 16%, 12% 50%, a 13% 26%, 35%, 


NAME AND POSITION............ 1pvtesatihencinstncin innhineoniagencimiasidiaaianiguindiindieatinidaianiaae 











J). H. FENNER & CO. LTD. HULL 


DRIVES IN THE COMMONWEALTH 
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R4&M SELF-ALIGNING BEARINGS... 


RANSOME & MARLES BEARING COMPANY LIMITED 


NEWARK-ON-TRENT + TELEPHONE 456 * TELEX 37-626 


OFFICES AND AGENCIES THROUGHOUT THE WORLD 


BRANCHES +s 
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EUMUCO 


ARE SHOWING SOME 


OUTSTANDING 
DEVELOPMENTS IN 
FORGING MACHINES 
INCLUDING 


A NEW FORGING PRESS 
OF MONOBLOC DESIGN 


THE 
stee 


HANOVER 1960 


MACHINE TOOL EXHIBITION 


HALL 8a 


STAND 8018/8119 





EUMUCO 


AKTIENGESELLSCHAFT 
FUR MASCHINENBAU 
LEVERKUSEN 


FACTORED MACHINE DIVICION, FLETCRAMETELOD BIGEWaY, CovertTaY 
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ACCIAIERIA 
E TUBIFICIO 
DI BRESCIA 


Represented in the U.K. by : 


L.A.POOLE & COMPANY 


Clun House, 17, Surrey Street, Strand, 
London, W.C.2. Telephone : Covent Garden 002! /2 


Penstocks for high capacity power schemes 
Large size valves and gates for hydraulic 
plants 

Boiler drums, towers and pressure vessels, 
spherical bodies 

Cylindrical structures, fabricated frames 
and platework, heavy mechanical 
engineering 

Seamless steel cylinders for compressed 
liquefied and dissolved gases 

Steel forgings—raw and machined castings 
of steel, cast-iron 

Hot rolled structural steels 





Hot rolled seamless carbon and alloy 
stee!l rings, individual rings up to 13-0" 
diameters and 4 tons weight, obtained 
out of ingots cast in our own furnaces 
and rolled to any specified shape and 
size 

Earliest deliveries offered against 
British and American steel specifications 


LLOYDS CLASS | 
APPROVAL 
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Bricks 


The NEW Hot Zone 
Lining for ROTARY 
CEMENT KILNS! 


Specially developed for Portland Cement Kilns by Consett Iron Co. Ltd., 
ROTACON possesses all the important characteristics 

necessary in a basic liner brick. 

ROTACON bricks build up a sound coating rapidly and withstand kiln 
shut-downs without spalling. They are not subject to chemical attack 


at high operating temperatures and will not disintegrate from thermal contraction. ROTACON BRICKS SAVE MONEY 
The ideal basic lining for production of Portland Cement BY INCREASED KILN AVAILABILITY 


\ 4 CONSETT IRON CO. LTD. 3% 


an 


Se) —-* 


CONSETT - COUNTY DURHAM cve_roa 


Gave 
Telephone: Consett 341 (12 lines) Telegrams: Steel Phone Consett 
London Office: NORFOLK HOUSE, 7, LAURENCE POUNTNEY HILL, E.C.4. Te/. Mansion House 7975 
tL ttt—ttbitptttttttti ti tititii~iiiiriririrrr pri rt rT iii iii iyiiiiit 
SSCS SHASSKSSSSHEKRSKESSSS SHES ERST CHES SESE SLES SSSRSESE SESE EEE SEES eee 
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for fine grain and better definition— 


Outstanding for its exceptionally fine grain, ILFORD CX is a high-contrast film of medium speed. 
It can be used with or without lead screens, for industrial radiography up to two million volts, 
and for gamma radiography. It is ideal for those applications where superior definition is preferred 
to speed, particularly for the examination of light metal and steel castings, and for the inspection 
of welds. Recommended developer is Phenisol — based on Phenidone, an Ilford discovery — 
which gives high effective film speed and promotes contrast, without accentuating grain. 

The name PHENIDONE is a registered trade mark 


~ 
~ 
Y 
« 
~ 


LIMITED 


ILFORD 
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here is a man cutting costs 
and solving his guard problems with 


eldmesh 


Regd. Trade Mark 
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Cut it to the shape you want— 
it holds together because it is welded together 


Weldmesh is a registered trade mark and is supplied direct to users by the sole manufacturers: 


THE B.R.C. ENGINEERING COMPANY, STAFFORD 
London, Birmingham, Bristol, Leeds, Leicester, Liverpool, Manchester, Newcastle, Cardiff, Glasgow, Dublin, Belfast, 
Bulawayo, Calcutta, Johannesburg, Singapore, Vancouver. Export Sales: 54 Grosveror Street, London W.|! 


M-w.987 
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This Clawe-Grin Fitting «= Cerrar 


with 


freents hose quitting | YN Tammesan4 


lubrication 


in a nail. No special tools, clips, clamps, etc., are needed—only 
a hammer to fix the unique Claw Grips for flush, smooth joints, 
strong enough to withstand high pressures and absolutely drip- 
less! Highly efficient in use, “ HERCULES ” fittings give old Air operated screw drivers were tested under 
hose an extended life and that means money saved. identical simulated working conditions. 


ASK THE BIG COMPANIES ! 


4 WITHOUT LUBRICATION 
The “* HERCULES ” Hose Repairer (illus- (7 Ss pot a failure age after an 
trated)—and a hammer—is a coniplete mit bide oqecva ent of only 10 weeks of 
hose mending outfit, and only one in the Vy WZ ~ operation! 
“HERCULES” range for all types of a 
industrial hose, including a stronger Lug- 
Type Coupling for suction and delivery 


hose. 




















WITH NORGREN MICRO-FOG LUBRICATION 


Inspection showed only slight wear 
even after an equivalent of over 
4 years of operation — over 20 times 
longer. This means a big saving in 
air tool replacement costs, 


HAVE US SEND YOU FULL DETAILS AND PRICES 


HERCOLES, 


WON'T LET HOSE SLIP 
NEWTON SALES COMPANY LTD. 


(Industrial Division), S17, Fulham Road, London, S.W.4. . Tel.: Fulhom 4228 Full details from: C. A. NORGREN LTD., SHIPSTON-ON-STOUR WARWICKSHIRE Telephone: | /0& (06 


THE SPECIALISTS IN HOSE FITTINGS COMPRESSED AIR NEEDS “Jig EQUIPMENT 


neweine 





, 








MICRO-FOG 
Gi -), ile7- Vale), | 
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SADIVAR. 


horizontal or 


VERTICAL 


variable speed 
drives 


Standard speed ranges from (500-3500 r.p.m.) 
down to (0.1-0.7 r.p.m.). § to 5 h.p. 

Constant h.p. available throughout speed range— 
High efficiency—Speed stability—Immediate 
Delivery. 






ABSOLUTELY LEAK- 
PROOF LABYRINTH 
SEAL 


The seven to one speed range is obtained at any speed level 
by incorporating to the Sadivar mass-produced high-efficiency 
planetary gears whose torque characteristics correspond to 
that of the machines to be motorized. 


10-14 ANSDELL STREET, 


SADI ENGINEERING CO. LTD. «ensincton square, tonvon, wa. 


Telephone : Western 7653 Cables : SADIUNIT, LONDON 
Enter No, 613 on reply card 
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Cit 





Gonsult 


CO., 
LTD. 








FOR FABRICATION and 
GENERAL ENGINEERING 


General Sheet Metal Work, Metal Pressing 
and Stamping, Duct Work and Ventilating 
Plants, Tanks Cylinders Turning, Milling etc. 
PLATING, Chrome, Nickel, Cadmium etc. 


EVERYTHING IN SHEET METAL WORK 
GENERAL ENGINEERING 



































A.1.D. and A.R.B 





approved 


























Vv. W. CO., LTD. 


Radspray Works, High Street, Stratford, London, E.15 











Tel: MARyland 6761 (6 lines) 
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DISCOVER NEW WAYS 
of cutting time and cost In 
making parts and components 
and for many types of 
repairs. DOUBLE 
BOND—an entirely (F 
new materiai—can 
be used for jointing, 
filling and moulding, or : 
fabrication of actual parts. at = 
This versatile self-setting 4 & 
structural plastic Is available 

in two grades ; one moulds 

like putty for filling In depth, the 
other spreads like cream for 
shallower and larger areas. Both 
set like lead, machine like brass and 
can be used as a cold solder. 
Write for 7/6d. trial pack which 
includes both grades. 


contact 








MAKERS OF ‘HERMETITE’ JOINTING COMPOUNDS 
AND SUMMIT ALUMINIUM METALLIC PAINTS 


DLESESR 


SPA 
Enter No. 622 on reply card 


WEST ORAYTON mit 


UFACTURING CO LTO 











Introducing the 
Rollstock Radial Crane 


(Patent applied for) 





A Two-Ton Crane in your workshop, working 

within two hours of delivery. No main structural 

alterations. Consult us if you have lifting prob- 

We give on the spot advice to solve your 
particular problems. 


THE ROLLING STOCK % ENGINEERING CO, 
ALBERT HILL, DARLINGTON 


ASK US TO QUOTE YOU FOR STEEL FABRICATION, STRUCTURAL ENGIN- 
EERING, PROFILE BURNING, HOPPER MANUFACTURE, ETC., ETC. 





lems 
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He’s a casting director of many parts... 


...and the results of his work give excellent performance. 

For, whatever casting process is required for your pro- 
duction—cement-sand, shell-moulding or ‘lost-wax’—the team 
of experts at David Brown Foundries Division carries it 
out with supreme skill and care. 


There is no proven method of casting that is not within 


the scope of the division’s resources. There is no recog- 
nised technique of testing that is not used at Penistone. 
Inspection by X- and gamma-radiography, by photo-electric 
absorptiometer and by spectrograph, are standard. Electro- 
magnetic flaw detection is applied to all steel castings 


for aircraft and other special applications. 


You can SAFELY specify David Brown castings. 


DAVID BROWN 


YEARS 


1980 * ORK 


THE DAVID BROWN CORPORATION (SALES) LIMITED 
Foundries Division, Penistone, Nr. Sheffield. Telephone: Penistone 3311 


OA/ tes! 
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The Nitriding Process for Case-hardening 
Special Steels by Nitrogen Offers 


Surface hardness up to * Retention of full hardness 
1100 D.P.H. after heating to 500°C. 


iB Improved resistance t Maxi resista to 
corrosion by water and frictional wear and fatigue. 





steam. 
Particulars from :- 


NITRALLOY LIMITED - ATLAS WORKS - SHEFFIELD, 4 
Telegrams : “‘Nitralloy, Sheffield” 


Telephone : Sheffield 26646 





Enter No, 641 on reply 


THE ENGINEER 


Sept. 2, 1960 








card 








HIGH EFFICIENCY ‘TARGET’ 


—Gas Burners for all purposes 





Many new gas burner applications are 
possible by the introduction of * Target" 
gas burners. In this system, air and gas 
are intimately mixed producing pencil 
flames of high intensity which require no 
additional air for combustion. It is therefore 
suitable for use in the open or in closed 
combustion spaces. The velocity of the 
mixture issuing from the jets promotes 
turbulence and high rates of heat transfer. 
The burner consists of mutiple jets which 
can be arranged to suit any flame pattern. 


Write for Bulletin GB.! 


DOWSON & MASON LIMITE 


ALMA WORKS - LEVENSHULME - 
Telephone : HEATON MOOR 625! (Slines) Telegrams : Gasify, Manchester 





MANCHESTER | 





J Sheet Metal Press- 
— ings in any Metal, 


©: Fa Finish, any 
4 Quanti 


_— 


GRIFFITHS GILBART LLOYD 


EMPIRE WORKS 
PARK ROAD 
BIRMINGHAM. 18 


TrEeLer —& WN 









D 
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All 
kinds 

of 
couplings 





Bottom loading-truck, using 24” Self-Sealing 


Hose Exchange Room at Staniow, 
Couplings. (Power Petroleum Co. Lid.) 


(Sheil Refining Co. Ltd.) 


For complete details about the new facility that 
Avery-Hardoll couplings bring to liquid transfer, write to 


ae Htardoll AVERY-HARDOLL LIMITED 






Avery Hardoll industrial couplings eliminate 
wasteful, dangerous spillage. Self-sealing 
valves prevent flow from starting until the 
Hose and Tank Units are fully coupled. On 
disengagement, the valves return to the self- 
sealing position before the Units are uncoupled. 


aviation, and for food processing industries. 


14” Se/f-Sealing Couplings 
in use on Vacuum Oil 
Company Tanks. (South Africa) 























Avery Hardoll industrial couplings are widely 
used for rapid, safe bulk-handling in breweries, 





Oakcroft Road, Chessington, Surrey, England. 
Tel: Elmbridge 5221/7 
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A Spiral Casing designed by Boving & Co. Ltd. for the 
Central Electricity Generating Board's Hydro-electric 
Power Station at Cwm Rheidol, Wales. 


Peter Brotherhood Ltd. have the capacity, backed 
by skill and experience, to build prototypes, 

pilot plant and full scale production machines 
for new projects or enterprises. 


PETER BROTHERHOOD LTD 


PETERBOROUGH ENGLAND 


Compressor and power plant specialists for nearly a century 
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Photographs by courtesy of the 
National Coal Board. 


SHALLOW TROUGHING of the empty belt 
gives full belt contact for belt training. 


DEEP TROUGHING under load gives 

maximum spillage—free capacity. 

RESILIENT BELT SUPPORT gives large . } , 
material transport without ‘‘Idler bump’’. . A ee 


SMOOTH TRANSPORT gives startling 
reduction in dust deposition. 


TUBULAR STRINGERS give maximum THE MINING ENGINEERING CO. LTD. MECO WORKS, WORCESTER. 


strength for minimum handling weight. 
STRUCTURE DESIGN Telephone: 22291 Worcester (7 lines). Telegrams: “Meco” Worcester 
gives compact storage and easy transport. 

: , LONDON OFFICE: 50 PALL MALL, LONDON, S.W.! 
ne ray sant sty rapid Telephone: Trafalgar 4686/7 Cables: Mecomonde, Piccy, London 
n ation and dismantling. 


LP. 198/119 


(NE A LL LT LLL ELE EEE SS LT I OLLIE DE LOCO ENGELS CE SI 0 a aman mem, 
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You could save up to £3,000 p.a. using 














| AZOFLEX FB Intense-line Paper in a 


mB Model 150 AZOFLEX Dyeline Machine 


photoprinting. Using AZOFLEX FB intense-line paper, 
you can get 10,000 copies of invoices, documents, 
parts-lists, etc., every working day from the Model 150 
AZOFLEX combined automatic printer/developer. 
Consider these major economies: 


| AZOFLEx is the word for fast, economical 





1 


AZOFLEX FB dyeline paper supplied in rolls is 3 
cheaper than cut sheets. SAVING: approximately 
£1,800 per annum on output of 10,000 (13" x 8”) 
dyeline prints per day. 


2 


Output of only one Model 150 with one operator 
is the equivalent of four machines hand-fed by four 
operators. SAVING: approximately £1,100, 





N.B. Many business and industrial concerns find that it Even if your requirements are only 5,000 copies a day, your 
pays them to hire certain AZOFLEX dyeline machines, total annual saving can amount to £1,000 per annum, and 
rather than buy them outright. Alternatively, rental leave your AZOFLEX operator time for other duties. 
purchase may be preferred. AZOFLEX dyeline reproduction saves time, saves space, 
May we send a representative to discuss in confidence the saves staff, and saves real money. 


most beneficial terms for your company ? 








Wile AIzoflex 


PHOTOPRINTING PAPERS & MACHINES 


ILFORD LIMITED, INDUSTRIAL SALES DEPT. AZ21H, ILFORD, ESSEX. TELEPHONE: ILFORD 3000 
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extra flow 
achieved! 


25,000 gallons of water flow through this treatment 
plant each minute, instead of 18,000 gallons per min- 
ute, the originally intended capacity of the plant! This 
represents an extra flow of 30 per cent. : ae ~ 
Installed by Paterson for the Abbey Works of the Steel  aemetnentill <— — 
Company of Wales, it consists of a primary sedimenta- ~ 
tion tank divided into six ‘canals’, and two secondary -: - 
t 
each about 100 ft. long by 15 {t. wide—are for the 
removal of oil from the hot strip mill effluent, while S : 
the two Centrifloc clarifiers treat the effluent after oil - ~ 2 
removal. The coagulants added to the water to assist in yy: = ‘ 
precipitating the lighter and colloidal impurities are 
themselves waste products from the mill processes. In 
this way the cost of treatment is kept down to the 
minimum. 
Although the plant normally operates with 30°% over- 
load, as already mentioned, the oil content is reduced 
to a negligible quantity, and suspended solids to an 
average of 14 p.p.m., and even as low as § p.p.m., by 
using the clarification process without filtration, 


~ ° 


——s_ 
a - 
. - . . ‘ > et 
circular clarifiers of the Centrifloc type. The ‘canals’— ie + 


Water Treatment and Recovery with two Paterson Centrifloc Clarifiers. 


another Palerson pliant for Industry 


THE PATERSON ENGINEERING CO. LTD., 129 KINGSWAY, LONDON, W.C.2 
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SO LIGHT 
AND HANDY 


Normally one would not expect to see a 
50 tons capacity Jack used for such ‘ light’ 
work (a few tons pressure only being 
needed). Hydralite Jacks, however, are 
so light and easy to handle (not to men- 
tion their ease of operation), that they 
are preferred to the lower capacity 
conventional tools. Hydralites are avail- 
able in a range from I5 to 100 tons. 
THERE ARE A THOUSAND AND ONE 


A Welder at work. An Adolf Morath picture by permission of JOBS FOR HYDRALITES. 
Bradwell Nuclear Power Station and The Nuclear Power Group. 


YOU SHOULD HAVE CATALOGUES AT HAND—SEND TODAY 


SMETHWICK «= BIRMINGHAM < Phone: SME 1181 
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A SCIENTIST ON ENGINEERS 

This year the British Association for the Advancement 
of Science is holding its annual meeting in Cardiff. To 
inaugurate it, as is usual, the President presented his 
Address. This year’s President is Sir George Thomson, 
the Master of Corpus Christi College, Cambridge, and 
he took as the title of the Address which he presented 
last Wednesday evening “The Two Aspects of Science.” 
We do not reproduce very much of the Address because 
he spoke mostly as a physicist. But in the earlier part 
of it he had, as a scientist, quite a lot to say about the 
application of science, which delighted engineers amongst 
his audience. For engineers, practical as they are, still 
feel convinced that their work must have value even for 
people whose work lies in the more rarified regions of 
science. Here was a scientist showing himself well aware 
of it. “To me science without technology is incomplete 
and inconclusive. Systems of philosophy come and go, 
some are perhaps true but who can tell? But when con- 
clusions deduced from precise experiments by mathe- 
matical theory lead to detailed predictions from which 
working machines can be designed, machines which with- 
out theory no one would have thought of in a million 
years, then indeed one knows that one lives in a universe 
which is rational and that one has found the key to one 
of its rooms.” Those words concluded a section of the 
Address which contained such words as “Is there not a 
danger that one may lose touch with reality, and end by 
supposing that some elaborate piece of mathematics re- 
presents reality, when it is only a creation of the mind, 
inspired indeed by physical reality but no more like it 
than a modern picture?” 

Other sections of the earlier part of the Address proved 
interesting to engineers too. Sir George stressed, for 
example, that the best way to make advances in a tech- 
nology is to understand the principles. It is worth re- 
membering that a hundred years ago almost all engineer- 
ing design was based on “good practice” and it was very 
largely in the practical art and through the process of 
trial and error that advances were made. As Sir George 
put it “Increasingly more discoveries are made in re- 
search laboratories and fewer by workmen on _ the 
bench.” A hundred years ago engineering was pre- 
dominantly learnt in the works, or, for civil engineers, on 
the works. And it was in or on the works, through the 
improvement of craft skills and workshop devices, per- 
mitting thereby improvements in design of machinery, 
that engineers could expect to make their mark. It was 
really needful that an engineer should acquire handicraft 
skill in order that he should be able to improve upon 
the craft, as then known. But nowadays it can be said 
of most engineers that their contribution to the tech- 
nology should be the application of fundamental 
principles to design, to the solution of practical prob- 
lems, and to the organisation of work. It is coming to 
be asked, is the acquirement of handicraft skill any 
longer really necessary? 





ESTUARIAL CLEAN-UP 

On September 29 the Clean Rivers (Estuaries and 
Tidal Waters) Act will come into operation. What that 
Act does is to make some provisions of the Rivers (Pre- 
vention of Pollution) Act of 1951 apply to estuaries and 
to certain closely defined tidal waters. Under the new Act 
anyone wishing to bring into use any new or altered out- 
let for the discharge of trade sewage effluent into what 
are now to be termed “controlled waters” is required 
to get a river board’s consent, and the board can impose 
conditions as to the nature and rate of discharge of the 
effluent, &c. But much though we would like to think 
that the coming into force of the Act will indicate that a 
really significant start has been made towards cleaning 
up estuaries in England and Wales, we do not think 
so. For two things need to be noted. First, the 
board’s new powers relate only to new or altered out- 
lets, so that anyone polluting an estuary can continue to 
do so with impunity; and, secondly, the consent of a river 
board is not required by a local authority discharging 
sewage into an estuary, provided the necessary works 
have been approved by the Minister. In several estuaries, 
notably that of the Tyne, the discharge of domestic sew- 
age is probably at least as important a factor in polluting 
the waters as is the discharge of industrial wastes. But for 
political reasons one must suspect that the Minister is 
likely to be more lenient in giving approval to the dis- 
charge of domestic raw effluents than the river board 
would be. Indeed, a Circular which has just gone out from 
the Ministry of Housing and Local Government exhibits 
a certain nervousness on the part of the Ministry about 
the use river boards may make of their powers. 
“Although some river boards have carried out extensive 
surveys Of non-tidal streams their knowledge of tidal 
estuaries, particularly of the rates of flow there, will often 
be less complete. It is suggested, therefore, that, until 
river boards have considerable experience of the waters 
concerned, they should have special regard to their power 
under . . . the Act of 1951 to vary conditions attached 
to consents. Conditions imposed with the warning that 
they are subject to review and that in the light of ex- 
perience they may have to be made more stringent, per- 
haps within a specified period, are in the Minister’s view 
fairer to the applicant than rigid precautionary condi- 
tions which fuller knowledge may show to be unneces- 
sary.” Since industrial firms having effluents difficult to 
treat have effectively been encouraged in the past to site 
their works where the discharge could be to estuarial 
waters those remarks of the Minister can be commended. 
Industry should be persuaded to co-operate in cleaning 
up estuaries rather than be compelled to. But the remarks 
also must make one wonder whether persuading the 
Minister to co-operate may not prove the bigger obstacle 
to rapid progress! For until progress is made in pre- 
venting the discharge of raw domestic sewage into 
estuaries industry can hardly be expected to prove 
enthusiastic in providing treatment plant for its own dis- 
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charges. It remains to be seen how effective the Ministry 
will prove itself to be in inducing local authorities to 
undertake expensive sewerage schemes and to build treat- 
ment works. How much obstruction will there be from 
the Treasury? 


U.S.S. ** ENTERPRISE ”’ 

The U.S. nuclear powered aircraft carrier “Enterprise” 
which is to be launched next month will be the largest 
warship in the world and is one of the first of the proto- 
type surface ships of the new American nuclear powered 
Navy. It is significant also that she is being constructed 
with the knowledge that deterrent submarines are being 
built concurrently to launch sixteen “Polaris” rockets 
while submerged. When in the early 1950’s it became 
clear that Russia had learnt the secrets of the atomic 
bomb, the U.S. Government decided that the land-based 
bombers of their Strategic Air Command should be sup- 
plemented with carrier-based bombers with a range of 
2000 miles. Concurrently with the development of the 
medium range A3D “Skywarrior” naval bombers, the 
construction was commenced of “Forrestal” class super- 
carriers of 60,000 tons required to operate them. By the 
end of next year, seven of these vessels will have been 
completed, including the 75,700-ton “Enterprise,” which 
is nearly 16,000 tons heavier than the remaining six 
vessels of her type because of her nuclear power plant. 
Despite the American claim that they are the logical 
outcome of the heavier jet aircraft since the war, their 
primary task is to operate heavy medium range deter- 
rent bombers and it is for this reason alone that super- 
carriers are required. It seems moreover that the United 
States naval authorities are satisfied that these large 
vessels can be given adequate protection against aircraft 
and submarine attack, since the U.S. naval authorities 
asked for funds in this year’s budget to build yet another 
carrier similar to the “Enterprise.” The request was 
turned down, presumably on the grounds of expense. 

The “Enterprise” is to cost £155 million compared 
with the £70,000,000 “Forrestal” type. The advantage 
of nuclear propulsion for surface ships lies, however, 
mainly in prolonged endurance—both the “Enterprise” 
and “Forrestal” are 33-knot ships—and the decision to 
adopt the air launched ballistic rocket “Skybolt” suggests 
that the United States may find the “Forrestal” type 
carrier a much less costly deterrent base than the 
£40,000,000 submarine. American bombers have been 
relying on the air-launched guided flying bomb “Hound 
Dog” with a range of 500 miles. But it is now becoming 
clear that any large air-breathing guided missile travelling 
at relatively low speeds within the atmosphere and de- 
pending on radio guidance will no longer be safe from 
anti-aircraft measures. Hence the new lease of life given to 
the bomber—whether land-based or carrier-based—by the 
“Skybolt” with its trajectory in free fall. With her 
flight deck area of 4 acres, a “Forrestal” carrier launch- 
ing 100 bombers has a deterrent power equivalent to six 
“Polaris” submarines costing a total of £240 million. 
Whether or not the Americans continue to build deter- 
rent carriers, these astronomical sums for ships primarily 
required for deterrent purposes are quite impracticable 
for Britain with a defence budget of £1500 million. None 
the less the “Skybolt” will do much to solve Britain’s 
defence problem. She will, in fact, be able to revert to 
her pre-1957 defence policy of paying more attention to 
conventional forces while strengthening the Allied deter- 
rent with an annual addition to our V-bomber force. If 
there is a risk of some bombers being caught on the 
ground by surprise attack, the growing realisation that a 
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suicidal total war in Europe is out of the question surely 
justifies disregarding it. 

Is there, then, any role for aircraft carriers, apart from 
these huge American deterrent vessels? Britain certainly 
has need of them to enable the Royal Navy to carry out 
its primary deterrent role of preventing a “brush-fire” 
campaign overseas from developing into a more serious 
conflict. This must be done quickly if it is to be effective. 
Air transport can move troops, but they can only be 
sustained and provided with heavy equipment by sea. 
Air cover will also be required until R.A.F. bases can be 
established ashore. Two British 22,000-ton carriers—the 
“Bulwark” and “Albion”, which each cost £10,500,000: 
have been, or are being, converted to land a Commando 
force of 600 Royal Marines by helicopter to ensure troops 
arriving in a disputed area in the shortest possible time. 
This leaves the Royal Navy with only five carriers—‘*Ark 
Royal,” “Eagle,” “Victorious,” “Hermes,” and “Centaur” 

to Operate reconnaissance and strike aircraft. All seven 
vessels were laid down during the war and must in due 
course be replaced if a “brush-fire” campaign is to be 
dealt with promptly. Whether it will be necessary to 
add to the number will depend on the kind of war which 
is visualised. Russia has now a clear cut foreign policy 
of absorbing the under-developed countries within her 
orbit and the size of her Navy suggests she is prepared 
for maritime operations on a large scale—short of total 
war in Europe—if other nations attempt to interfere. 
The reconnaissance function of the carrier would in that 
event become of the greatest importance in the defence 
of the sea routes. 

SCIENTIFIC RESEARCH IS THE YEAST OF 

BUSINESS 

A few days ago there died in Hawaii Dr. C. E. K. 
Mees, who spent a lifetime in studying and conducting 
research into photographic processes. He was an English- 
man and his early work was done in this country. But 
shortly before the first world war, upon joining the Kodak 
Company, he went across the Atlantic to make his life 
in the U.S.A. After that war he became director of re- 
search and development for the Kodak Company. Dr. 
Mees, it will be appreciated, cannot be termed an en- 
gineer; he was a scientist. But he must be counted 
amongst the select band of scientists and inventors who 
have combined deep technical insight with an apprecia- 
tion of business factors. His aim in his work was not so 
much to discover more about the abstruse, as to make 
it possible for all mankind to take better and better 
photographs more cheaply. In following up that am- 
bition, he made, years and years ago, long before most 
engineering firms were paying any attention to research 
of a scientific character, some remarks that deserve to 
make his name memorable far into the future. “Scientific 
research,” he said, “is the yeast of business. It leavens 
the mass, transforming it into a system which results 
in the continuous production of new and valuable in- 
ventions. At the same time, like yeast, science grows as it 
is nourished by the industry it is transforming. Thus the 
association of science and industry strengthens both, and 
this is reflected in material prosperity and intellectual 
progress.” The nature of the link between research and 
business could not be more succinctly expressed to this 
day. But even now it is sometimes overlooked or mis- 
understood. Research men, and even more so the “purer” 
scientists, sometimes stili give the impression that they 
think of themselves as doing all the giving and that they 
believe business men often ungratefully neglect their gifts. 
Business men, on the other hand, especially if trained in 
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accountancy, tend to look askance at sums of money ex- 
pended when no defined return on the money can be 
proved. What Dr. Mees perceived at a very early date 
was that the intermingling of research men’s ideas with 
business men’s ideas strengthened and enlivened both. 


HOW TO START A QUARREL 

The other day an acquaintance came to this office to 
ask us for advice as to what he should do. He explained 
that in a certain business matter a firm with which he 
had had dealings seemed quite unable to understand the 
real situation; and that its executives were behaving like 
fools. Now, we could pretend to no expert knowledge 
about the matter and the arguments he advanced 
sounded very convincing. We ventured therefore no 
further than to comment that the firm had been in 
business for a very long time and with substantial 
success, so that it was unlikely its executives would act 
foolishly. It turned out to be an unfortunate remark. He 
became at once incensed. If so, he declared, they must 
be immoral! For if they were not fools they must be 
aware how right he was and must therefore be 
deliberately acting wrongly for their own self-interest. 
There was nothing we could do to placate him; and our 
intervention, far from smoothing down a disagreement, 
converted a minor upset into a major quarrel. 

The event did show us, however, how easy it is for a 
major “war” to develop out of a minor dispute. We all 
have some degree of self-conceit. If, therefore, we have 
thought out a problem with deep care we really do feel 
assured we have found the correct answer. It is, in 
consequence, an affront to our analytical ability if 
someone refuses to accept our answer as correct! Rather 


than think again, we stroke the ego; we regard 
ourselves as wise; we regard the man as a fool. 
It may even be true that he is a fool. But if he 


occupies such a position and conducts himself with such 
success that it is quite untenable to regard him as a fool 
it is distressingly easy to do as our acquaintance did. 
It is easy to argue that as he is no fool he must be 
aware of the correct answer even though he will not 
admit it; and thus to draw the conclusion that he must 
be refusing to accept the correct answer for some un- 
respectable reason, such as self-interest. The argument, 
in fact, runs: “As | am demonstrably right, anyone who 
disagrees with me must either be a fool or a villain.” 
What terrible evils the world has suffered, what wars 
and persecutions have been the consequences of arguing 
in that way! Nation has gone to war with nation, 
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churches and parties in the State have persecuted 
heretics and hunted down traitors. No mercy has been 
shown to those held to be villains! For persecutors and 
persecuted have all argued on the same lines. Each has 
regarded the other as an unprincipled villain. Moreover 
there is nearly always ground for the accusation of self- 
interest. With no evil intentions whatever in mind and 
strive though we may to be objective, each of us tends 
to discover more readily and weigh in the balance more 
heavily those facts and arguments which support our 
views or which will bring us benefits; and to remain 
somewhat deaf and blind to those which do not. 

The answer has been known for centuries; yet each 
generation we suspect has to learn it afresh. In any 
discussion one’s opponent must be given the benefit of 
the doubt. In the face of apparent evidence to the 
contrary he must still be assumed to be a man of truth 
and integrity. Additionally, humility must be acquired. 
As Oliver Cromwell put it in a letter, when irritated by 
the arrogance of the General Assembly of the Church of 
Scotland, “I beseech you, in the bowels of Christ, think 
it possible you may be mistaken.” 


COAL INDUSTRY 


In his address at the conclusion of the annual con- 
ference of the Association of Mining, Electrical and 
Mechanical Engineers in June, Sir James Bowman, chair- 
man of the National Coal Board, spoke of some of the 
problems confronting the coal industry and the measures 
being taken to meet the challenge, and said that the in- 
dustry was then facing one of the most critical stages in 
its history. Certainly he had competition from oil! in mind. 
Possibly he foresaw the recent awards upon pay and 
hours. The answer ought to be still more greatly increased 
efficiency and even more economic production than rules 
at present, before more of the industry’s customers con- 
sider switching to cheaper alternative fuels. But no doubt 
it will be said that modernisation, yielding higher out- 
puts per man-hour, cannot be undertaken fast enough. 
Moreover, there is often difficulty in closing down un- 
economic pits. Strange is it not how the gloom clinging 
round the industry five years ago because of its inability 
to meet the demands for coal has now become even more 
inspissated through its inability to sell it? To add to that 
gloom there came the news, to which reference was 
made a week or two ago, that British Railways antici- 
pates difficulties in moving coal. Not only is the price to 
go up but even to those who are ready to buy, the Board 
may find it impossible to supply the commodity! 





* FisHerR’s WASHING MACHINES ” 


shire, relates to a novel contrivance of machinery or apparatus for 


blowing apparatus for atmospheric air or any suitable gas for 


or vessel, whether soap by, plain, or acidulated water or other liquor 
be employed. He connects by means of small tubes or pipes the 
blowing apparatus with the tub or vessel (the blowing machine may 


simple construction, capable of discharging atmospheric air or gas 
under the requisite pressure into the tub or vessel}. The pipes may 
enter the bottom or sides of such vessel, or both 

“For household or laundry purposes, this apparatus is set to 
work or put in action in the following manner : The tub or vessel is 
partially filled with hot water, and the soap or cleansing mixture put 
into it, and the clothes or articles to be cleaned are then placed within 
the vessel, and the cover is put on, whereupon the blowing apparatus 
being set in motion by working the lever or handle, the air is forced 
through the liquor or liquid contents, and through and amongst the 
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“ This invention of Mr. John Fisher, of Carrington, Nottingham- 
washing, cleansing or purifying clothes and other articles, or raw or 
manufactured goods, and it consists in combining with a tub or 
other suitable vessel, for containing the articles to be treated, a 


depuritating, bleaching, or otherwise treating the contents of the tub 


be either a pair of double-action bellows, or any other apparatus of 


articles contained therein. This operation is continued until the 
required amount of cleansing or ‘ washing * has been effected, when 
the articles may be removed from the tub or vessel. For washing 
raw materials or manufacturers’ goods, the apparatus should be 
made of a suitably large size, and may be worked by steam or other 
power instead of by hand. For washing or for purifying the various 
articles for which such apparatus may be employed, the blowing 
apparatus may either inhale atmospheric air or any of the well-known 
gases employed for purifying, bleaching, or discolouring goods or 
articles submitted to their action. 

“It is well known that linen and other articles of clothing, when 
worn or exposed to the impurities of the atmosphere, become soiled 
through the deposit upon them of sooty and other extraneous particles, 
which, by the friction of wear, get rubbed into them, and hence 
require cleaning. It is claimed as the chief distinguishing feature in 
this invention, that the process employed for getting rid of such 
impurities is the reverse of that by which such articles have become 
soiled as above described, viz., by the agency of currents of air, 
which, being forced through the ley in which the clothes are immersed, 
the particles of dirt are, as it were, thus blown out or discharged 
from the fabric, and entirely removed from the surface thereof by 
the action which ensues.” 











Eleventh International Astronautical 
Congress 


Over 900 persons 


engineers, scientists, medical men and lawyers 


registered 


for this year’s International Astronautical Congress, which was held in Stockholm 


on August 14 to 20. 


The meeting was organised by Svenska Interplanetariska 


Sallskapet (the Swedish Interplanetary Society), and most of the proceedings 
took place at Kungl. Tekniska Hégskolan, the Royal Institute of Technology. 
An attempt had been made to restrict the number of papers presented, but was 
later abandoned ; as the period allocated for lecture sessions was less than in 
former years, it was found necessary to run four or five sessions in parallel. 
In addition to the main sessions, there were symposia or colloquia on Space 


Medicine, Small Sounding Rockets, Astrodynamics, and Space Law. 


Only the 


more important engineering contributions are dealt with below. 


HE Eleventh International Astronautical 

Congress was opened at the China 
Ineatre, Berzelii Park, by Professor 
Bertil Lindblad (President of the Royal 
Academy of Science), addresses of greeting 
to the participants being given by Mr. 
Ake Hjertstrand (Chairman of the Organising 
Committee), Academician Leonid |. Sedov 
(President of the International Astronautical 
Federation, and Chairman of the Commission 
on Interplanetary Travel of the U.S.S.R. 
Academy of Sciences), Dr. Richard W. 
Porter (Vice-President of C.O.S.P.A.R.), and 
Sir Harrie S. W. Massey (University College, 
London). 


N.A.S.A. SPACE VEHICLES 
The first lecture in the main sessions was 


given by Dr. Wernher von Braun, Director 
of N.A.S.A.’s George C. Marshall Space 
Flight Centre, Huntsville, Alabama, who 
surveyed the United States Space Carrier 


Vehicle Programme. In the less than three 
years since the first artificial satellite pay- 
loads were launched, he said, the science of 
astronautics had advanced at a rate that 
sometimes surprised even the most dedicated 
space enthusiast. In the U.S., every possible 
advantage had been taken of their two first- 
generation carriers, the Redstone-based 
“Juno I” (“Jupiter C”’) and the “ Van- 
guard,” and within a relatively short time 
these vehicles orbited six “* Explorer” and 
“* Vanguard ” satellites, four of which were 
still in orbit. No longer in service, these 
first-generation carriers were in many re- 
spects minimum vehicles, with orbital net 
payload lifting capabilities ranging from 20 
to 50 Ib. 

The second-generation carriers include the 
“ Jupiter’”’ and “Thor” I.R.B.M.-based 
systems, now being used extensively. The 
“Thor Able”’ carriers were the first to be 
launched, and were used for the “ Pioneer | ” 
Moon probe and the “ Explorer 6” and 
“Tiros |” satellites ; the greatest achieve- 


ment of this vehicle was the injection of 


“Pioneer 5” into an interplanetary tra- 
jectory. “ Thor Agena A” has proved very 
successful and up to July 1960 had placed 
seven “ Discoverer *’ satellites in orbit (two 
others have since been launched successfully). 
“Thor Epsilons” have a two-out-of-two 
record in orbiting Transit 1B and 2A naviga- 
tion satellites.. As for the “ Jupiter ’’-based 
vehicles, “* Juno 2’s ” launched the “ Pioneer 
3” space probe, “Pioneer 4” artificial 
planetoid, and “ Explorer 7” artificial satel- 
lite which is still providing data for analysis. 

In preparation for the third-generation 
carriers, an interim phase is now in progress, 


involving the development and testing of 


“ Atlas ’’-based vehicles. In the SCORE 
experiment, “* Atlas” proved capable of lifting 
itself into orbit with a small communica- 
tions payload of well over 100 lb. “ Atlas 
Mercury,” also with no active upper stages, 
is being readied for “*Mercury’’ manned 
satellite assignments, and “ Atlas Able ’’ has 
been tested in anticipation of lunar firings. 
On May 24, “ Atlas Agena A” successfully 
orbited the * Midas II ” surveillance satellite. 

Four third-generation carriers are now 
under advanced development by N.A.S.A., 
but only one has been test fired. This is the 
all-solid-propellant ** Scout ’’, designed for use 
on missions where small payloads are 
reguired. Payload pace in this vehicle has 
been offered to other countries (including 
Britain) which might wish to undertake space 
research. “Scout” is designed to undertake 
both vertical space probing (e.g., 100 1b to 
4000 miles) and orbital missions (e.g., 150 Ib 
in a 96-min., 300-mile orbit). Dr. von Braun 
referred to it as the “ poor man’s satellite 
launcher.” 

The third-generation carriers embody stag- 
ing Optimizauon based on previous exper- 
ience. The “ Thor Agena B” is much like 
the “ Thor Agena A,” except that its second 
stage (““ Agena B”’) has twice the propellant 
tank capacity of “ Agena A” and its engine 
can be shut off and restarted in space. It 
can lift over 1000 lb into a 300-mile orbit. 
This same second stage is used in the “ Atlas 
Agena B,” which can boost a 5800Ib 
satellite into a 300-mile orbit or impact 
700 Ib on to the Moon. 

The fourth third-generation vehicle is the 
“ Atlas Centaur,” scheduled to carry heavy 
payloads into orbits around Earth, on to the 
Moon, or out to the planets. In it, the 
standard “ Atlas’ cone frustum is replaced 
with a 120in non-tapering tank, to mate 
with the “ Centaur’s” thin gauge stainless 
steel structure of identical base diameter. 
Centaur is powered by twin liquid-oxygen, 
liquid-hydrogen engines which can _ be 
switched on and off several times in space 
in accordance with programmed instructions 
from the guidance system. It is designed to 
carry 8500lb into a 300-mile orbit, to 
impact 2500 lb (or soft land about 700 Ib) 
on to the Moon, or place over 1000 Ib into 
a Mars or Venus trajectory. 

The three fundamental principles upon 
which the carrier programmes rest are : 

1. Creation of a fleet of standard vehicles 
with a minimum number of different designs 
and configurations. 

2. The attainment of a high degree of 
reliability through repetitive use of these 
basic vehicles. 

3. To avoid early obsolescence, insuring 
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that each new vehicle developed incorporates 
the most advanced technical approaches and 
growth potential consistent with the required 
reliability. 

This highly practical philosophy has been 
adhered to in the design of even more 
advanced carriers—the coming fourth genera- 
tion, based on “*Saturn’’, now under develop- 
ment at Huntsville. Except for “* Vanguard ” 
and “Scout,” this is the first true space 
carrier not based directly on ballistic missile 
first stages. 

Proposals for a large clustered-engine first 
Stage were first studied in Spring 1957, and 
in late Summer 1958 design and development 
of “ Saturn” were authorised. The original 
concept envisaged the clustering of four 
Rocketdyne El units of 360,000 lb thrust 
each (the largest single engines under develop- 
ment at that time), but this has now been 
modified to the use of eight HI engines 
(188,000 Ib thrust each)—a more compact 
version of the highly reliable and proven 
unit which has powered the “ Jupiter” and 
“ Thor” I.R.B.M’s. It was also decided to 
use a cluster of “* Jupiter” and “* Redstone ” 
diameter tanks, thus taking advantage of the 
tools and experience already accumulated. 

The “ Saturn” first stage has been built 
and tested, and measures 82ft tall and 260in 
diameter ; its eight Hl engines burn RP-| 
(kerosene) fuel and liquid oxygen and 
develop a total thrust of over 1,500,000 Ib. 
Several long static burning tests approaching 
full thrust and full burning duration (over 
2 minutes) have been successfully run, and 
no difficulty has been experienced in operating 
the eight engines simultaneously. The 
vehicle’s all-inertial guidance will enable it 
to perform perfectly should one of the engines 
fail in flight. 

Four of the eight engines are mounted in 
an inboard position on an eight-legged 
thrust frame at the aft end of the stage and 
are canted at an angle of 3 deg. to the 
longitudinal axis of the stage. The other 
four engines are in the outboard position, 
canted at an angle of 6 deg. and mounted 
on gimbals permitting them to turn through 
about 10 deg. for roll and attitude control 
during flight. The thrust frame is attached 
to the aft end of all nine propellant tanks 
(eight outer tanks 70in diameter and a central 
105in diameter tank). Four of the outer 
tanks contain kerosene, the others liquid 
oxygen ; as usual, precautions are taken 
to prevent sloshing. The thrust to the upper 
Stages is carried by the liquid oxygen tanks, 
which are interconnected and attached to a 
circular spider beam at the upper end. The 
kerosene tanks are interconnected amongst 
themselves but cannot be rigidly connected 
to the LOX tanks as these suffer a thermal 
contraction of 24in when filled. 

The first configuration (Cl) of the 
““ Saturn” vehicle system is now being built 
and is expected to become operational in 
1964. It will be about 185ft high and weigh 
about 1,160,000 lb at take-off, 1,000,000 Ib 
of this being propellants. High-energy pro- 
pellants will be used in all upper stages. The 
second stage, now under development by 
Douglas Aircraft Co., will be 220in diameter 
with four Pratt and Whitney liquid hydrogen 
liquid oxygen engines of 17,500 lb thrust 
each. The third stage, to be built by the 
Convair Division of General Dynamics 
Corporation, is a modified “ Centaur” 
vehicle with two second-stage Pratt and 
Whitney engines. It will be 120in diameter. 
The three-stage Cl “* Saturn ” will be capable 
of lifting 20,000 Ib into a low orbit, 6000 Ib 
to escape velocity, or placing 1000-2000 Ib 
on the Moon (soft landing). 

Present plans also envisage a C2 configura- 
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tion, based on the “ building block”’ phi- 
losophy. The Cl second and third stages 
become the third and fourth stages respect- 
ively of the new configuration, and a new 
second stage is inserted. This would be 
propelled by four liquid hydrogen/lox 
engines, each of 200,000 lb thrust. The C2 
vehicle would be about 230ft high and 
capable of placing 45,000 Ib in a low orbit. 
With this vehicle it will become possible to 
undertake orbital refuelling and other orbital 
operations, and preliminary consideration 1s 
being given to the design of an orbital 
tanker, orbital cargo carrier, minimum 
manned space station, manned return capsule 
and circum-lunar flight capsule, each suitable 
for use as the top stage of a C2 “ Saturn.” 

Feasibility studies for fifth generation 
vehicles are also in progress. These might be 
powered by clusters of the 1,500,000 Ib thrust 
Rocketdyne Fl engine, which has already 
been statically fired at over 1,000,000 Ib 
thrust. 


OTHER VEHICLES 

Other papers dealing with vehicles in- 
cluded a discussion of systems engineering 
for the N.A.S.A. “ Scout,” by J. R. Clark 
of Chance Vought Aircraft, and a study of 
a procedure for determining the optimum 
size of orbital carrier vehicles (by H. H. 
Koelle, of N.A.S.A.). 

Of particular interest was a composite 
paper by M. L. Williams, G. Gerard and 
G. A. Hoffman entitled “ Selected Areas of 
Structural Research in Rocket Vehicles.” 
Booster vehicles are at present the focus of 
much structures and materials research effort, 
and progress in three fields was reviewed. 

In a solid-propellant rocket motor, the 
propellant is basically an incompressible 
viscoelastic solid subjected to both short-time 
and long-time loads in a temperature environ- 
ment varying 100 deg. Fah. on either side 
of room temperature. In smaller-sized 
rockets a build-and-test development phil- 
osophy could be employed, but now that 
diameters are measured in feet the more 
sophisticated viscoelastic analysis outlined 
in this paper must be used. 

The second area of research concerned 
shell structures constructed from homo- 
geneous materials. In the original lifting 
vehicles, the structures were generally de- 
signed by compressive and shear buckling 
considerations, but with the transition to 
ballistic and space vehicles, tension structures 
have become more important and the 
analysis showed the importance of minimising 
stress concentrations if the high strength 
weight potential of materials were to be 
realised. It was also shown that there was 
a significant improvement in efficiency on 
using pressure-stabilised cylinders instead of 
unpressurised, unstiffened or frame-stiffened 
shells. 

The third area concerned future possi- 
bilities in the use of inhomogeneous materials 
for pressure vessels—filamentary materials 
bonded in a suitable matrix. Both glass 
fibres and metal whiskers are considered. It 
is thought that eventually it will be possible 
to reduce the weight of pressure vessels to 
one-fifth to one-eighth of present values, and 
that even to-day these materials are com- 
petitive and show some advantages over 
metal vessels. 


SPACE PROBES 
Some of the many American space probes 
were also discussed at the Congress. George 
E. Mueller, of Space Technology Labora- 
tories, gave a fairly detailed description of 
“Pioneer V,” launched March 11, 1960 
into a heliocentric orbit with perihelion 
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approaching the orbit of Venus and due to 
return to the vicinity of the Earth late in 
1965 (14,000,000 miles out on November 14 
of that year), A second approach will 
occur again on April |, 1966, and the pattern 
will then roughly repeat every five to eight 
years. “ Pioneer V”’ was the latest of a related 
series of probes, notably “ Explorer VI,” 
which had served to test its components, and 
at the same time it was itself a systems test 
for other probes yet to come. In designing 
it a great many criteria had to be weighed 
constantly and the effect of varying one 
part of the payload on all other factors in 
the system considered. There was a constant 
pressure to increase the mass of each com- 
ponent, to obtain greater reliability, greater 
power, or a broader spectrum of measure- 
ments, but each pound added reduced the 
velocity at burn-out and thus the distance 
travelled towards the Sun. Individual 
optimisation studies were performed for all 
subsystems ; thus the final power supply 
system consisted of 17-2lb batteries and 
10-3 1b solar cell paddles, and was optimal 
in that subtraction of weight from either 
resulted in an even greater increase in the 
other. Both “ Explorer VI” and “ Pioneer 
V” incorporate a digital telemetry system 
(Telebit) which improves the efficiency of the 
communication system and eliminates a large 
number of manual operations on the ground. 
With the analogue system used on “ Pioneer 
I,” several months were required to analyse 
the data received from the two-day flight ; 
this system is obviously unsuitable for 
lengthy flights. 

The data already obtained from “ Pioneer 
V” not only includes much information on 
the physics of space ; the long-range tracking 
has already been sufficient for the mass of 
the Sun to be redetermined and the Astro- 
nomical Unit to be estimated to an accuracy 
of at least 0-03 per cent, thus contributing 
to the accuracy of future space navigation. 


** DISCOVERER 


H. Evans of the U.S.A.F. Ballistic Missile 
Division gave a detailed account of the 
“Discoverer” satellite programme: _ its 
history and objectives, the space vehicle and 
its subsystems, the type of experiments per- 
formed, reliability considerations, and manu- 
facturing and test facilities. This was highly 
topical, as “* Discoverer XIII ” was recovered 
just before the Congress and “ Discoverer 
XIV ” successfully snatched by aircraft as it 
returned from orbit midway through the 
Congress week. These were the first two 
man-made objects known to have success- 
fully survived re-entry into the Earth’s 
atmosphere from orbit. These feats were 
soon to be surpassed by the recovery of the 
44-ton Russian spaceship launched the day 
after “‘ Discoverer XIV.” 

One of the “ Discoverer” satellites was 
exhibited at Stockholm ; it consisted of a 
re-entry system (heat shield and afterbody) 
and a recoverable system (capsule with 
location and recovery aids). The re-entry 
heating problems are different from those of 
ballistic missile nose cones, because there is a 
relatively gradual descent back into the 
atmosphere and thus exposure to intense heat 
for longer times—minutes instead of seconds. 

A retro-rocket aimed backwards and 
60 deg. down from the horizontal plane 
pushes the nose section out of orbit ; after 
burn-out the vehicle is travelling at slightly 
less than orbital speed and following a path 
inclined less than 5 deg. from horizontal. 
Drag and heating effects become severe at 
about 350,000ft and the surface temperature 
of the protective heat shield rises to about 
4000 deg. Fah. (the inside of the shield is 
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gold plated to retard the passage of radiant 
heat). 

During this heating period the surrounding 
air becomes ionised into a plasma which 
blocks radio signals, but re-entry data is 
recorded on tape for transmission when the 
period ends. This takes place at about 
135,000ft (after two minutes). During this 
period deceleration has taken place at up to 
10-15 g and the vehicle has travelled from 
over Alaska to the Hawaiian islands. The 
bowl-shaped heat shield (27in long, 33in 
diameter) has dissipated heat by ablating 
melting and vaporising. The trajectory has 
become more nearly vertical. At a specified 
altitude, the cone-shaped afterbody comes 
off, and a parachute pulls the capsule free of 
the heat shield. 

The capsule is constructed of aluminium 
alloy, with a wall thickness of about jin, and 
can contain either a small monkey or a 
colony of mice, in specially designed life 
cells with provision for automatic feeding. 
However, the long run of failures has so far 
prevented this: the latest “ Discoverers ” 
contained instruments designed to give in- 
formation about the reasons for the earlier 
failures. The decision was taken long ago 
that animals would only be used when two 
or three instrumented satellites had been 
recovered successfully. Now that this has 
been done, it is likely that a biological 
“ Discoverer” will be launched within a 
few weeks—especially as the Russians have 
succeeded in recovering their spaceship, 
apparently at the first attempt. 


PROPULSION 

Several papers were concerned with pro- 
pulsion, mostly with advanced techniques. 
S. K. Hoffman of Rocketdyne surveyed 
present and future propulsion § systems. 
While the highest potential performance in 
chemical rockets will be provided by cryo- 
genic liquid-propellant engines, there is still 
a place for storable liquid-propellant engines 
of high performance, which have a greater 
versatility as regards thrust control and 
restart capabilities. There are serious pro- 
posals for solid-propelled booster rockets of 
over 1,000,000 1b thrust for space applica- 
tions, e.g., to enable the “ Saturn” to lift 
even greater loads than at present conceived. 
On-site loading of these large solid motors 
might be employed ; the Rocketdyne “ Quick- 
mix” process was now in the development 
stage. In this, the propellants are blended 
in a truck-mounted mixer in a few seconds 
with very little heat build-up, only a small 
amount of propellant being in the mixer at 
any moment. 

The nuclear engine is in its development 
infancy. The propulsion unit will be of the 
open-cycle heat-exchanger type, but it may 
eventually be developed to operate closed 
cycle also, to generate power for vehicle use 
and for ion engines, which are attracting 
great interest in the United States at the 
moment. 

Dr. Ernst Stuhlinger (N.A.S.A.) reviewed 
progress in electrical (ion) propulsion systems, 
listing nine types : nuclear-heated, resistance- 
heated, arc-heated (or electrothermal), solar- 
heated, electrostatic, electrodynamic (or 
magneto-fluid mechanic), solar sail, partial 
photon and ideal photon. Three have been 
rather widely studied : (i) arc-jet engine, in 
which thermally-heated gas is ejected through 
a supersonic nozzle; (ii) ion rocket, or 
electrostatic, engine, in which positively- 
charged ions are accelerated rearward in an 
electrostatic field ; and(iii) M.H.D. (magneto- 
hydrodynamic) plasma engine, in which a 
plasma of ions and electrons (aggregate 
charge neutral) is accelerated by means of a 
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magnetic field. Thrust devices of these 
kind will produce thrusts of the order of 
1 to 500 grammes and are suitable for 
operation out in space for near-Earth 
journeys where time is not important, e.g., 
moving large masses of equipment from one 
orbit to another. The electrical engine 
produces a low thrust for days on end, 
whereas the chemical rocket gives a high 
thrust for a few minutes at most. The 


problem at the moment was that of ensuring 
beam neutralisation. 

R. R. John, J. F. Connors and A. Mironer 
of Avco Corporation described a working 
30kW arc jet rocket engine consuming about 
85 Ib hydrogen per twenty-four hour day 
operation. This is the simplest and furthest 
developed of the present electric propulsion 
devices. Hydrogen is injected into the arc 
chamber, heated by Joule heating as it 


Exploded view of Avco engine 


electrical engine will also have advantages 
over the chemical for journeys to the outer- 
most planets of the solar system. 

These thrust devices are accelerator units 
only and require two additional elements : 
a supply of working fluid (liquid hydrogen 
for the arc-jet or M.H.D. engines ; caesium 
for the ion rocket) and an electric power 
source. The weight of the three compo- 
nents can be determined only after the 
mission has been decided: the acceler- 
ator will only weigh a few pounds, the power 
supply a matter of tons, and the mass of 
propellant will depend on the duration of 
the journey 

Considerable progress had been made in 
building and testing these devices and at 
the present rate of development a thermal 
arc rocket engine would be in service in about 
two to three years, ion engines giving specific 
impulses of 3000-20,000 sec. in about four 
to five years, and an M.H.D. accelerator in 
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passes through the discharge, and expanded 
through a conventional rocket nozzle. The 
engine has been run successfully on both 
hydrogen and helium for periods of about 
fifty hours. It weighs only 3°5 lb and has 
a tungsten composite cathode and a liquid- 
cooled copper anode. The overall efficiency 
(electric to kinetic) varies from 35 to 75 per 
cent according to the conditions. 

W. H. Bostick and H. Byfield (Stevens 
Institute of Technology) reported on their 
work with a high efficiency plasma motor 
This generates a plasma from the end of a 
small-diameter metal wire and is capable of 
converting 32 per cent of the energy in a 
stored capacitor into kinetic energy of the 
plasma. The plasma speed has been meas- 
ured by three methods, including use of a 
“ calendulum,” a combination ballistic pen- 
dulum and calorimeter. 

Other papers on propulsion 
* Electrostatic Propulsion Design 


included 


Principles 
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Model 50 arc plasma generator configuration 


three to ten years. It would be possible to 
build an electrically-propelled Mars ship 
to-day, but an improvement in performance 
was still possible. The specific power of 
present engines (20kW upwards) was about 
0-l1kW/kg. Large vacuum chambers had 
been built for testing these experimental 
engines, but for carrying out prolonged 
tests on later designs it would be necessary to 
emplace them out in space. 


The chief 


and Problems,” by J. M. Sellen, Jnr., 
H. Shelton and D. B. Langmuir (Thompson 
Ramo Woolridge Inc.), “ Heliodyne: A 
Solar-Powered Interplanetary Vehicle,” by 
E. T. Benedikt, R. W. Halliburton and 
C. C. Kelber (Northrop Corporation), “A 
Nuclear-Thermionic-lonic Propulsion Sys- 
tem,” by J. E. Cobb er al. (Lockheed Air- 
craft Corporation), ““ lon Engine Test Labo- 
ratory Planning,” by R. O. Dietz (U.S.A.F.), 
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‘Experiments and Theory for Continuous 
(Steady) Acceleration of Low Density Plas- 
mas,”’ by R. V. Hess (N.A.S.A.) ; “ Physico- 
Chemical Aspects of Solid Propellant Com- 
bustion,” by Professor M. Summerfield 
(Princeton University), “ Internal Ballistics of 
Photon Rockets,” by W. Peschka (Technische 
Hochschule, Vienna), and ** Some Notes on 
High-Speed Medium Propulsion,” by J. B. 
Fenn (AeroChem Research Laboratories Inc.). 
In his paper “Applications of Propulsive 
Fluid Accumulator Systems to Orbital. 
Lunar and Interplanetary Missions,” S. T 
Demetriades (Northrop Corporation) elabo- 
rated the suggestion he advanced last year 
(J. Brit. Interplan. Soc., 1959-60, 17, 114) 
for a PROFAC system to and 
store gases in the upper atmosphere of a 
planet for subsequent use as a_ working 
fluid in the propulsion of a space vehicle 


collect 


POWER SUPPLIES 

The practical application of space nuclear 
power in the 1960's was discussed by J. R 
Wetch and H. M. Dieckamp of Atomics 
International, in conjunction with Lt.-Col 
G. M. Anderson (U.S.A.F. and U.S. Atomic 
Energy Commission). Three nuclear reactor 
space electric power units are under develop- 
ment by the U.S.A.E.C. Office for Aircraft 
Reactors for the U.S.A.F. and N.A\S.A.; 
between them they cover the power range 
300W to 35kW 

SNAP 10 covers the sub-kilowatt region ; 
it utilises thermoelectric power conversion 
and has no moving parts Its extreme 
simplicity ensures high reliability, long endur- 
ance (one to three years), and the possibility 
of remote orbital start-up It employs 
uranium-zirconium hydride fuel plates from 
which heat is conducted through a beryllium 
reflector and doped lead telluride thermo- 
electric converter to radiating fins. Its 
unshielded weight is about 355 lb and it will 
become available in 1963 

One year later SNAP 2 should become 
available. This has a somewhat similar 
reactor, but its heat is removed by liquid 
sodium-potassium alloy to a mercury boiler- 
superheater. The mercury vapour is ex- 
panded through a turbine coupled to an 
alternator, then condensed in a _ radiator- 
condenser forming part of the outer skin of 
the space craft. The Na-K primary coolant 
is circulated by a rotating permanent magnet 
pump, and the mercury condensate returned 
to the boiler by a feed pump. All the rotat- 
ing components are mounted on a common 
shaft, so that this is the only moving part ; 
it is supported on mercury dynamic bearings. 
SNAP 2 will have an unshielded weight of 
600 Ib and a power output of 3kW. 

SNAP larger version of 
and will produce 35kW with one 
conversion unit (I15001lb) and 70kW 
two coupled to the same reactor. 
should be available in 1965. 

SNAP units are designed to burn up and 
disperse on re-entry from high orbits. Burn- 
up should occur above 200,000ft. Future 
tests may include actual re-entry tests of 
non-activated specimens to confirm this ; 
ballistic missile trajectories would be em- 
ployed. It is estimated that if one SNAP 
2 reactor re-entered every year after only 
a short decay time it would take over 
sixty years to build up the Sr*” background 
to | per cent of the background level that 
would then exist if no further bomb testing 
takes place. 


SNAP 
pow er 
with 
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METEOROLOGICAL AND COMMUNICATION 
SATELLITES 
S. Sternberg (Radio Corporation of 
America) reported on the post-launch per- 
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formance of the “Tiros |” satellite, the 
first of the experimental television-equir ped 
meteorological satellites to be launched in 
the N.A.S.A. programme. “Te te" 
contains one wide-angle and one narrow- 
angle (high resolution) TV camera for 
photographing the Earth's cloud cover from 
an altitude of 400 miles. 

The performance in orbit is still being 
evaluated but it can be said that the thermal 
design has proved quite successful, as has 
camera coverage and resolution. The power 
supply has proved more than ample and 
radio communications have been reliable. 
The function-controlling clock of one camera 
system went out of operation for several 
weeks but later returned to satisfactory 
working. The attitude of the satellite’s spin 
axis changed at a greater rate than expected. 

“ Tiros | has proved extremely valuable 
as a meteorological research tool. Large 
area weather systems have been photographed 
and identified ; both known and apparently 
new cloud and weather phenomena have 
been observed. Satellite meteorology will 
become an established branch of weather 
research and forecasting. 

The potential usefulness of an artificial 
satellite in meteorology was examined in 
detail by R. P. Havilland of the U.S. General 
Electric Company. Mr. Havilland also 
provided the ideas behind one of the many 
technical films screened during the week. 


This was Walt Disney’s “ Eyes in Outer 
Space,’ which envisages a weather control 
bureau which can not only observe the 


weather by means of satellite stations fitted 
with zoom cameras to be focused at the 
controller's will, but which will also be able 
to influence the future course of the weather. 
In this film, a hurricane sweeping in towards 
the East coast of America is diverted by 
seeding two inland low pressure areas with 
silver iodide released from rockets, thus 
accentuating a high pressure region between 
them. In this piece of science fiction (thought 
to be technically realisable), the controller 
giving his orders reminds one of the first 
chapter of Genesis, but he is at least shown 
as running into the danger of causing floods 
in the low pressure areas and having to 
avert these also. 

Another important commercial use of 
satellites is for communication. The “ Echo” 
satellite was launched just before the Congress 
and many delegates had their first sight of 
this during the Congress excursion to the 
Drottningholm theatre on the Wednesday 
evening. For practical use, the “* twenty-four 
hour” equatorial orbit has generally been 
favoured in the past ; in this orbit (22,300 
miles altitude) the satellite appears to 
remain stationary above a point on the 
Earth, but it is necessary to correct for drift 
due to perturbing forces. H. K. Karrenberg 
and R. E. Roberson (Systems Corporation of 
America) read a paper on the guidance and 
control of this type of satellite. 

Another type of orbit was recommended 
by W. F. Hilton and S. R. Dauncey (Astro- 
nautics Division, Advanced Projects Group, 
Hawker Siddeley Aviation, Ltd.) in their 
paper “ Communications Satellite Orbits ~ 
the only British contribution to the main 
sessions. Published data for the “ Blue 
Streak ”’/** Black Knight” combination (the 
only British vehicle likely to be available for 
some years, and even that is not yet certain) 
indicated that Britain would not be able to 
launch a repeater satellite into the twenty- 
four-hour orbit. Passive balloon satellites 


of the “ Echo ” type could be launched into 
the orbit using this vehicle, but a great 
number of these balloons would be needed 
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for practical purposes and this would 
require a prohibitive number of rockets. 

It would be possible for it to launch 
repeater satellites into elliptic orbits, how- 
ever, and it was found that these could give 
coverage superior in a number of respects to 
that of circles, including the twenty-four- 
hour orbit. The ellipses would have apogee 
heights of the order of 8000 to 25,000 miles, 
perigees of a few hundred miles. If the orbit 
is carefully chosen, the satellite communica- 
tion link then becomes available at times 
when transocean cables are experiencing 
their peak use, so that it will supplement 
rather than replace them. A _ network of 
these orbits, either near-equatorial or at 
63 deg. inclination, could give world-wide 
coverage. 

The other British contributions (both 
from the R.A.F. Institute of Aviation Medi- 
cine) were in the Space Medicine Symposium, 
when Fit-Lt. J. C. Guignard dealt with 
** Human Frequency Response to Vibration,” 
and Fit.-Lt. J. Billingham with “ Control of 
Microclimate Temperature in Very Hot 
Environments.” Over sixty persons from 
Britain attended the Congress, however, and 
were disappointed to find that there were no 
other papers from this country on engineer- 
ing aspects of astronautics. This is only to 
be expected, however, in view of the Govern- 
ment’s continued indecision as to whether 
Britain should undertake space research. 

Five Russian papers were read in the main 
sessions. These were concerned solely with 
the results obtained from space probes and 
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satellites, and as usual nothing was said 
about the launching vehicles 


LA. 


Three plenary sessions of delegates of the 
member societies of the International Astro- 
nautical Federation were held. Professor 
L. I. Sedov (Russia) was re-elected President 
of the Federation for a further year and 
the following were elected Vice-Presidents for 
the coming year: Professor J. Péres (France), 
Professor R. Pesek (Czechoslovakia), Dr. H. 
Seifert (U.S.A.), Dr. L. R. Shepherd (U.K.), 
and Obering. F. Staats (German Federal 
Republic). Next year’s congress will be held 
in New York in October, 1961, and will be 
timed to precede immediately the American 
Rocket Society’s annual convention. It is 
hoped that the Congress will be held in the 
United Nations Headquarters, and an attend- 
ance of several thousand is expected 

The L.A.F. Council formally approved the 
constitution of the new Academy of Astro- 
nautics, an international body organised 
along the lines of the Royal Society and 
already endowed with 75,000 dollars by the 
Guggenheim Foundation A first list of 
forty-five Academicians has already been 
issued ; this does not include any Russians, 
who have decided not to participate in the 
Academy. Only four British scientists and 
engineers have agreed to join the Academy 
Mr. A. V. Cleaver (Rolls-Royce), Dr. J. G 
Davies (University of Manchester), Professor 
E. C. B. Lovell (University of Manchester), 
and Dr. L. R. Shepherd (U.K.A.E.A.) 


COouUNCHI 


100-Ton Travelling Monotower 
Shipyard Crane 


A travelling monotower crane designed to handle loads of up to 100 tons at 
122ft radius has been designed and built by Butters Brothers and Co., Lid., for 


Cammell Laird and Co., Ltd. 


This crane, stated to be the largest of its design 


yet built, weighs some 890 tons and its \20ft high tower has a portal opening 


48f1 high by 49ft wide. 


It is fitted with a 175ft long aluminium alloy jib, the 


10-ton auxiliary hoist of which has an effective working radius of \70ft 


S part of an extensive modernisation 

plan being carried out at the Birkenhead 
shipyards of Cammell Laird and Co., Ltd., 
a number of travelling monotower cranes 
of 15, 50 and 100 tons capacities are being 
installed by Butters Brothers and Co., Ltd., 
of Glasgow. Two 100-ton cranes being 
supplied under this order are for transport- 
ing large prefabricated sections from the 
welding bays to the slipway and the first of 
these cranes, which has just been handed 
over after completing acceptance tests, can 
be seen in the illustration on the next page. 
This crane, of completely new design, is 
stated to be the largest travelling mono- 
tower crane yet built ; its main features are 
listed in the table below and its general 
design is shown in the diagram on page 387. 


Tower 120ft high 


Jib 175ft long 
Rail centres 5Sft 
Loads 


100 tons at 122ft radius 
75 tons at 132ft radius 
60 tons at 145ft radius 
40 tons at 160ft radius 
10 tons at 170ft radius 


Main hoist 


Auxiliary hoist 
Speeds 

Hoisting main 100 tons at 10ft/min 
40 tons at 25ft/min 


Hoisting auxiliary 10 tons at 90ft/min 


Luffing 100 tons at 28/30ft/min 
Slewing 100 tons at 180ft/min 
Travelling 100 tons at 40ft/min 


In full working order the new crane has 
an overall weight of about 890 tons and is 
capable of lifting the maximum rated load 





of 100 tons at a radius of 122ft whilst stand- 
ing free on its 55ft centres rail track. The 
base of the 120ft high travelling tower gives 
an effective portal opening 48ft high and 
49ft wide to give a free passage to the build- 
ing berths set some SOft below rail level 
The top of the revolving mast is 214ft above 
rail level and when the 175ft long luffing jib 
is at minimum radius of 52ft its uppermost 
point is some 300ft above rail level. 

The main crane structure, with the excep- 
tion of the aluminium alloy jib, is built up 
of rolled steel sections and plates which 
largely comprise welded prefabricated units 
riveted together on site. The machinery 
house behind the driver’s cabin, 126ft above 
rail level, is 55ft long by 24ft 6in wide and 
ISft high, and extending from a structure 
above it is the ballast box of 112 tons. A 
spherical roller bearing at the bottom of the 
mast carries the 580 tons deadweight of the 
revolving portion. This design of bearing ‘is 
used to provide for the changes in alignment 
which occur due to the deflection of the 
structure and also to transmit the horizontal 
reaction at the base of the mast. 

Horizontal slewing rollers fitted immedi- 
ately below the machinery frame transmit 
the horizontal reaction from the mast to the 
roller path at the top of the tower. Four of 
these rollers are fitted at the back of the 
mast and four at the front, and they are 
mounted in pairs on compensating beams 











As 


100-ton electric travelling monotower crane handling a prefabricated section in shipyard during 
acceptance tests 


to ensure that the load is_ transmitted 
equally through each of the rollers. To give 
lateral stability four other rollers are fitted, 
two at each side of the mast, and this whole 
system forms what is in effect a large radial 
roller bearing. 

The jib, built up of riveted aluminium 
alloy sections and plates, consists of two 
main four-angle sections securely braced 
together by a system of diaphragms and 
horizontal bracings. This jib, with 175ft 
centres is 8ft 6in deep over the main angles 
and 16ft wide. It has a cantilever section 
at the top which carries the auxiliary lifting 
unit at 13ft centres. At its outer end the 
jib is supported by a multiple rope reeving. 
The bridle rope is reeved in four parts 
between the jib point and the bridle frame 
and it passes round compensating pulleys 
to equalise loads on the four parts of the 
rope. The bridle frame also carries pulleys 
through which the luffing rope, in eight 
parts, is reeved. The main hoist rope is 
reeved from the barrel to the mast top and 
thence to the jib point where it is reeved 
through three pulleys on the main hoist 
block to form the six-part reeving system. 
The return part of the main hoist rope is 
reeved between the jib point and the mast 
top before it passes over a “ Wylie” indi- 
cator and down the mast to a levelling 
barrel. This arrangement imparts a levelling 
effect on the load path and, combined with 
the levelling gear, gives a level path during 
lifting. Reeving of this design reduces the 
load on the luffing gear with a consequent 
reduction of the power required in the 


luffing motor. It further serves to reduce the 
size of the bridle and luffing ropes used in 
the system. 

The main hoist motion is driven by a slip- 
ring reversing motor with a one-hour rating 
of 115 b.h.p. and is shown in one of our 
illustrations. It is designed to lift the 
maximum 100-ton load on a triple pulley 
block at a speed of 10ft per minute. Through 
a change speed clutch, loads up to 40 tons 
can be raised at a speed of 25ft per minute. 
An electro-mechanical brake fitted to the 
motor extension shaft is capable of controll- 
ing the loaded motion and an additional 
spring-loaded, air-released, disc brake is 
included in the motion on the barrel pinion 
shaft. This brake is spring loaded continu- 
ally in the “holding” position and is 
released by air through a regulator valve in 
the operator’s cabin. Electrical counter- 
current lowering is also provided. The main 
hoist rope barrel is 10ft diameter by 11ft 8in 
long and is machine grooved to suit the | {Zin 
diameter rope of 6/37 construction. The 
main hook of the crane, of “ Flemish Eye” 
design, is mounted on a taper roller bearing 
and, as already mentioned, is suspended 
from a triple pulley block for lifting the 
loads on six falls of rope. 

The auxiliary hoist motion located within 
the mast frame is driven by a separate slip- 
ring reversing motor of 95 b.h.p. and it is 
designed to lift loads up to 10 tons at a 
speed of 90ft per minute. The auxiliary hoist 
barrel is 3ft 9in diameter by Sft 6in long, 
machine grooved to suit the I}in diameter 
rope of 6/37 construction. An _ electro- 
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mechanical brake fitted to the motor exten- 
sion shaft is capable of controlling the 
loaded motion and counter-current lowering 
is incorporated. The auxiliary hook is 
also of the “ Flemish Eye * form, suspended 
from a ball bearing swivel housing. 

The jib luffing equipment consists of 
totally enclosed worm and spur gearing 
driven by a 95 b.h.p. reversing motor and it 
is fitted with a spring-loaded, air-released, 
disc brake and an electro-mechanical brake. 
Its 4ft 9in diameter 12ft long barrel ts 
machine-grooved to take | {in diameter rope. 
The levelling barrel, to which the return part 
of the hoist rope is anchored, is coupled 
with the luffing barrel through a spur drive 
so that when the luffing rope is paid out, the 
hoisting rope is coiled in at the proper speed 
to give the desired horizontal path of the 
load. This arrangement reduces the horse- 
power required to luff-in the jib as the torque 
applied to the levelling barrel by the return 
part of the hoist rope tends to rotate the 
luffing barrel in the direction required to 
luff in the jib. 

The slewing motion is driven at 720 r.p.m. 
by a reversing 55 b.h.p. motor and a 100-ton 
load at the maximum radius of 122ft can 
be slewed at up to 180ft per minute. The 
motor of this motion drives a single-reduction 
spur gear box through a flexible coupling 
and double output shafts from this box drive 
the final drive shafts of the motion through 
twin sets of reduction gears. The final 
drive shafts each carry slow-rate spur 
pinions which mesh with the main race 
gear ring bolted to the top of the travelling 
tower structure. This ring is some 32ft 
diameter and is made in twelve segments 
bolted together ; its inner face is machined 
to provide the horizontal roller path on 
which the horizontal slewing rollers bear. 

An electro-hydraulic brake is fitted on an 
extension to the slewing motor shaft and 
when the main isolating switch of the crane 
is moved to its “on” position the brake is 
automatically released to leave the slewing 
motion under control of a hydraulic pedal 
in the driver’s cabin. When the main power 
supply is switched off and the crane is to 
be left unattended the brake is automatic- 
ally supplied. Each of the twin reduction 
gear drive boxes on the final drive shafts of 
the slewing motion is fitted with a slip friction 
clutch drive. In these cone clutches a load, 
applied by compression springs, is set to 
transmit the full torque required to slew the 
crane. Should this torque be exceeded by 
momentum of the rotating parts the clutches 
will slip. In this way the effect of any shock 
load due to sudden stoppage of the slewing 
motion is prevented from being transmitted 
back to the main drive. 

The crane is mounted on four eight- 
wheeled bogies, one at each leg. Four of the 
eight centre-flanged wheels on each bogie 
are driven by worm and spur gearing from 
a 32-5 b.h.p. totally enclosed  slipring 
motor and the four travelling motors are 
synchronised. These bogies incorporate a 
system of compensating girders which serve 
to take up irregularities in the track and 
spread the load evenly over all the wheels 
at each corner of the crane. Each of the 
driving motors has a flexible coupling on 
the extension shaft and two of the couplings 
are fitted with the large diameter brake 
wheel of an electro-mechanical brake. With 
these brakes there is a time-lag before appli- 
cation through the controller to prevent 
undue shocks to the crane structure in the 
event of sudden application. 

The driver’s cabin projecting from one 
corner of the machinery house is extensively 
glazed to give a clear unobstructed view of 
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loads being handled. A separate contactor 
panel controls each motion of the crane and 
each motion is controlled by a cam-operated 
master drum controller mounted on a frame 
at the front of the driver's cabin. Control 
equipment for the main hoist motion consists 
of the necessary contactors to give plain 
rotor-controlled hoisting with counter- 
current lowering under supervisory control 
of relays connected across the sliprings of 
the motor. The panel has relays which work 
in conjunction with the “* Wylie” safe load 
equipment and is suitable for use with a 24in 
diameter, d.c. shunt wound brake. For the 
auxiliary hoist motion a similar panel and 
brake are used. 

The luffing motion control equipment 
consists of a negative phase sequence panel, 
with contactors to give plain rotor-controlled 
“ Juffing-in” and “luffing-out” by the 
unbalancing of the stator voltages of the 
motor through an inbuilt transformer. This 
panel is also suitable for use with a 24in 
diameter, c.d. shunt-wound brake. 

The slewing motion equipment incorpor- 
ates contactors to give plain rotor control 
and plugging in both directions. Plugging 


Main hoist equipment with 
10ft diameter, 11ft. 8in long 
barrel driven by 115 b.h.p. 
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General arrangement of 100-ton travelling monotower crane 
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ensures a quick accurate stop ofr reversal 
under the control of the master controller 
without having to use the brake rhis 
panel is designed for use with an 1[8in 
diameter, electro-hydraulic brake. In the 
travelling motion control the contactors are 
arranged to give plain rotor control and plugg- 
ing in both directions to operate all motors 
simultaneously. This panel is fitted with a 
timing relay to ensure a time delay so that the 
brakes do not set immediately the controller 
is brought to the “ off”’ position, ensuring 
smooth braking. 

A totally enclosed slipring collector column 
fitted above the bottom gudgeon-pin at the 
mast bottom has the necessary number of 
rings for the main supply, travel motors, &c. 
Each ring is fitted with two-controller type 
fingers with renewable carbon tips. On one 
side of the tower there is a counterweight- 
operated, cable reeling drum of radial design, 
incorporating four phosphor bronze slip- 
rings, which in turn are fitted with two 
carbon brushes, three of which are insulated 
for power and the fourth uninsulated for 
earthing purposes. The drum has a “ fuzee ’ 
type counterweight barrel extension, together 
with wire rope pulleys and cast iron balance 
weights. It is capable of carrying 540ft of 
four-core round, flexible trailing cable. 

A double-pole shunt type limit switch is 
fitted on the main hoist motion, so that in 
the event of the hook overhoisting, the circuit 
is broken and the current cut off for the 
electro-mechanical brake automatically to 
come into action. Two single-pole shunt limit 
switches are fitted on the luffing motion to pre- 
vent overluffing of the jib in both directions. 
These switches are operated by differential 
gearing driven by chain from the main hoisting 
and luffing barrels. This arrangement ensures 
that the main hoist switch cuts out when the 
hook reaches a predetermined distance from 
the jib point no matter at what radius the 
crane is operating. Also on the luffing 
motion double-pole series limit switches are 
fitted to operate in both directions to cut 
“ off” the power supply to the motor if and 
when the shunt limits fail to operate. A 
single-pole shunt limit switch fitted on the 
auxiliary hoist motion prevents the over- 
hoisting of the auxiliary hoist hook. The 
“Wylie” automatic safe load indicator 
fitted on the main hoist and auxiliary hoist 
motion gives visual and audible warning. 
The main and auxiliary hoist panels are also 
fitted with relays which trip the main and 
hoist contactors so that a load beyond the 
capacity of the motion cannot be lifted. 





Snowy Mountains 
Scheme 


Construction of the vast complex of reservoirs, 
tunnels and power stations in South Eastern 
Australia known as the Snowy Mountains Scheme 
has been in progress for about a decade (see 
* The Engineer,” June 10, 1949). Power genera- 
tion and irrigation are both important aspects of 
the scheme, and the aim of the design has been 
to store the waters of the four main rivers which 
rise in the area of the scheme, at a high level, 
at the same time redistributing the flow amongs: 
them, such that substantial additional quantities 
of water are diverted northwards in the Murray 
and Murrumbidgee (through its tributary the 
Tumut) to the regions where irrigation is needed 
Because of this dual function, power is generated 
at low load factors 


directions, thus permitting redistribution of the Snowy catchment’s run-off to 
either the Murray or Tumut, as circumstances dictate. A high level chain of 
power stations starting at Kosciusko reservoir will discharge into Island Bend 
reservoir which is situated at this redistribution point. Furthermore, run-off 
collected from lower levels in the Snowy catchment will accumulate in Jindabyne 
reservoir (capacity 250,000 acre feet, top water level 3000ft above sea level) and will 
be pumped into the Murray system. The Jindabyne pumping station will 
utilise off-peak energy, since it will draw from a large reservoir ; its capacity 
has not yet been determined. Diversion from the “ redistribution point” to 
the Murray catchment will follow a 94-mile tunnel under the Great Dividing 
Range, to Geehi reservoir, the three reservoirs at Eucumbene, Island Bend 
and Geehi all at substantially the same level (i.e. in the range 3600—4000ft 
above sea level), thus being an indispensable part of the arrangements for 
redistribution of flow. From Geehi reservoir there will then be a straight- 
forward chain of power stations along the Murray, ending in a tail-race pond 
below the last station. 
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Recently, the “ high level diversion’ between the Snowy and Murray was 
redesigned, to avoid constructional complications inherent in the earlier design, 
and also to make diversions of water from the Snowy more favourable. The 
present design is shown on the map BELOW. The key storage for the 
whole scheme is Lake Eucumbene in the Snowy catchment, with a gross capacity 
of 3,860,000 acre feet and a top water level 3822ft above sea level. Tantangara 
reservoir will store the headwaters of the Murrumbidgee and divert them into 
Lake Eucumbene. Utilisation of water flowing from Lake Eucumbene can then 
proceed in two ways. First, by diversion through the tunnel to Tumut Pond 
reservoir ; that is, to the catchment of the Tumut River, where a straightforward 
chain of reservoirs and power stations stretched out along the Tumut controls 
its flow for irrigation further north as required, and generates power in the 
four stages shown. Tooma reservoir and tunnel are an addition to this system, 
conveniently available from the Murray catchment 

The second route from Eucumbene reservoir is more complicated. The 
Eucumbene-Snowy tunnel, which will be 15 miles long, will allow flow in both 
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When complete, the entire scheme will provide 
nearly 2,000,000 acre feet of water annually in the 
Murray and Murrumbidgee, which will allow 
about 1000 square miles to be cultivated at an 
annual turnover of £30,000,000. The installed 
capacity will be about 2S00MW overall, and the 










annual energy output 5500 IC®*kWh, i.e. an 
over || load factor of about 25 per cent. The 
total cost of the scheme is estimated at about 
£375 million. Its power stations are listed in 






the table herewith 
















































Power Stations of the Snowy Scheme 





Station Capacity MW 

Snowy Catchment 

Kosciusko 60 

Guthega 90 

Munyang 60 
Murray Catchment 

Windy Creek 75 

Murray | 756 

Murray 2 442 
Tumut Catchment 

Tumut | 320 

Tumut 2 280 

Tumut 3 180 

Tumut 4 230 

Blowering 60 


The first stage of the scheme to come into 
operation was Guthega power station shown 
ABOVE, which has been operating as a run of 
river station of 60MW capacity since 1955. The 
intake dam serving Guthega power station is 
shown at the top of page 388. These are 
the only works built on the Snowy River up 
to now. Eucumbene dam, LEFT, which is a 
rockfill dam with a maximum height of 38ift, 
was completed in 1958, and water has been 
accumulating in its reservoir since 1957. Tumut 
Pond dam, an arch structure 283ft high, shown 
in the second illustration on page 388, was also 
completed in 1958, and the tunnel supplying it 
with water diverted from Eucumbene reservoir 
was completed last year ; this tunnel has a length 





of 14 miles and a diameter of 23ft. The Tumut | 
underground power station, which is served by 
the reservoir and tunnel just named, also came 
into use last year; it is illustrated RIGHT with 
one of the runners of its J7MW sets shown in 
the foreground Tantangara dam—a_ concrete 
gravity structure—has been completed, and 
construction of the tunnel from Tantangara to 
Eucumbene reservoir is well advanced. Diversion 
of the Tooma into Tumut Pond reservoir is also 
well advanced (as recorded in our issue of June 10 
last, page 988), as well as the construction of 
Tumut 2 power station and the various works 
associated with it, but the works on the Tumut 
downstream of Tumut 2 power station have not 
yet been started. Tumut 2 power station is 
expected to be complete in 1962, and the follow- 
ing year 500,000 acre feet of water will be available 
for diversion northwards. Construction of the 
first phase of the Snowy-Murray section of the 
scheme is due to start in the present financial 
year 
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by T. Henry Turner, M.I.Mech.E£. M.I.Loco.E. A.R.Ae.S. F.I.M. 





The Warren Spring Laboratories 


During the year since the new Department 
of Scientific and Industrial Research labora- 
tories in Stevenage were formally opened in 
June, 1959, and named the Warren Spring 
Laboratories (see THE ENGINEER, August 7 
1959, pages 48-50), the investigations being 
carried out at that time in the former Fuel 
Research Station, at Greenwich, have been 
transferred. This newest of the D.S.I.R’s 
research establishments now occupies a 
28-acre site at the south-western corner of 
Stevenage New Town. 


scale of up to 24 tons an hour investigating 
primary crushing Operations. This investi- 
gation is being aided by an intelligence and 
process unit, which undertakes cost studies 
as well as the technical and economic evalua- 
tion of research projects. 


MINERAL PROCESSING 


The way in which the D.S.1.R. is now paying 
attention to mineral processing deserves 
especial notice. There has always been a 
somewhat indetermined frontier between 
mining and metallurgy and sometimes this 
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“Open Days” were held there on July 21 
and 22, 1960, to enable scientists to see at 


first hand the versatile programme of 
research, upon which the staff are .now 
embarked. The visitors were invited and 


welcomed by the Director S. H. Clarke, 
C.B.E., in the hope that the facilities of these 
new laboratories, which are at the disposal 
of industry, will be widely used. For that 
reason he encourages inquiries and sugges- 
tions. In accordance with the Research 
Council’s original plans for this laboratory, 
it is now covering several fields of immediate 
importance to industry, and it is planned to 
be available for still wider usage. 

Work in these laboratories is at present 
divided for operational purposes into the 
following six divisions : 

(1) Administration. 

(2) Atmospheric Pollution. 

(3) Chemical Engineering and 
Development. 

(4) Engineering Services, Intelligence and 
Human Sciences. 

(5) Mineral Processing. 

(6) Physical and Chemical Services. 

Any or all of these divisions may be of 
help to industry and other organisations, 
and these new laboratories already have in 
hand sponsored investigations, for which 
up-to-date pilot scale plant is available. 

As an example, one noted work on gas 
absorption towers and reaction vessels of 
the liquid phase type, being carried out by 
the Chemical Engineering and Process 


Process 


Development Division. Similarly, the Mineral 
Processing Division is working on a pilot 





Warren Springs Laboratory 
site plan 


has appeared as a serious gap. In the first 
decade of this century Great Britain was 
lagging dangerously behind Germany in the 
special skills and know-how needed for the 
treatment of many of the rather unusual 
ores and residues of, for example, tin, zinc, 
and nickel. At that time there were a 
relatively few, associates of the Royal School 
of Mines in the main, who were available as 
expert consultants, with - scale plant of 


their own, like George Holloway. His 
clientele was world-wide, and in his little 
works and laboratory near the London 


Docks he received parcels of minerals sent 
by far-away prospectors, and he endeavoured 
to find processes by which his customers’ 
minerals might be made into valuable ores. 
He it was who, when the country was 
desperately short of nickel for the armour 
plate of its 1914-18 warships, was sent to 
Canada as chairman of the Royal Ontario 
Nickel Commission. 

In the aftermath of that war it seemed 
that the Government had learnt its lesson, 
because for some years after that the Imperial 
Institute, in South Kensington, had an Empire 
Mineral Resources Bureau, with a permanent 
staff and laboratory facilities. It organised 
committees which benefited from the unpaid 
but very willing help of industrialists and 
scientists dealing with the essential metals 
and other mineral resources. 

The potential value of that Mineral 
Resources Bureau to the nation seemed 
very obvious in the early 1920s, but it was 
never developed to the full and with the 
recent passing of the Imperial Institute one can 


only hope that the Warren Spring Labora- 
tory Mineral Processing Division grows 
rapidly. It has the opportunity of doing all 
and more than the men like George Hollo- 
way and those of us who served on the 
imperial Institute Committees and the staff 
of the Mineral Resources Bureau tried to 
do, in their different ways. By providing a 
centre for advanced research in the field of 
mineral processing it should help prospectors 
in the far-off fields, the mineral mining 
industry, and the production metallurgists 
at home and abroad, to the better service of 
mankind. 

Liguid-Liquid Extraction Techniques—The 
practical development of mineral processing 
during the past decade has in many fields 
been revolutionary. Particularly is this so in 
the successful development in recent years of 
the new extraction processes for the recovery 
of uranium, because this has raised the 
possibility of applying these techniques to 
the recovery of more common metals. This 
will only be possible if cheaper reagents can 
be found to replace those used for uranium. 
The Mineral Processing Division has been 
examining the possibility of using naphthenic 
acids for the extraction of metals such 
as copper, nickel, cobalt, zinc and manganese. 
Commercial naphthenic acids, which are de- 
rived from crude petroleum oils and have 
extensive industrial uses, have not previously 
been considered for the recovery of metals 
from aqueous solutions. Their cost is only 
about £130 a ton, compared with the price 
range of £640 to £1100 a ton for the alkyl 
phosphoric acids used in the recovery of 
uranium. 

In the case of many complex and low grade 
ores it is only possible to extract the wanted 
metals by means of leaching with water or 
dilute acids, thus extracting a soluble metallic 
compound from the ore by dissolving it. It 
is in the treatment of these leach liquids that 
naphthenic acids may have a possible use. 
The metals which are extracted by the 
reagent depend on the degree of acidity or 
alkalinity of the aqueous solution of leach 
liquors : one speaks of this as the pH value. 
For example, it has been found that copper 
is extracted at pH 6, whereas nickel is 
extracted at pH 8. Thus by carrying out 
the extraction process in two stages, first at 
pH 6 and then at pH 8, separation of copper 
from nickel is achieved. Practical tests are 
now being carried out. 

As this technique involves the treatment of 
one liquid by another, the leachings by the 
reagent, it is commonly referred to as 
* Liquid—Liquid ” extraction. It can be 
used to obtain concentrated solutions of 
metals from very dilute solutions, by adjust- 
ment of the ratio of organic to aqueous 
phases, and in this way a concentration by 
up to ten can be obtained. 


ATMOSPHERIC POLLUTION 
In providing mankind with mechanical 
power, and essential metals and alloys, 
engineers and metallurgists have unfortu- 
nately polluted the air we breathe. The 
nature of the pollutions have been changing 
rapidly during recent years. The tarry grime 
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from the black smoke of burning raw coals 
no longer creates “ Black Country,” and 
smokeless zones and smoke-controlled areas 
are growing quite rapidly. Progress has 


been such that there are now over 700 of 


them in Great Britain. No longer do a host 
of chimneys blacken the cities of London and 
Westminster, where “smoake from sea 
coales *’ was already a foul nuisance in the 
days of Good Queen Bess. Unfortunately, 
sulphur dioxide pollution still increases and 
intensifies our corrosion problems, nuclear 
emissions threaten, and diesel engine fumes 
disgust us and make us ashamed of the care- 
less inefficiency they indicate. 

The extent and nature of atmospheric 
pollution is better understood to-day because 
of the continuous and increasingly important 
investigation which, years ago, was transferred 
from the National Physical Laboratory to 
the Fuel Research Station at Greenwich, 
and from there this year has moved into the 
fine modern buildings of the Warren Spring 
Laboratory at Stevenage. Two years ago 
Dr. A. Parker estimated that the main users 
of fuel in Great Britain produced, expressed 
to the nearest tenth of a million tons per 
annum, about 1,700,000 tons of smoke per 
annum ; 900,000 tons of grit and dust per 
annum ; 5,600,000 tons of sulphur dioxide 
per annum. The London “ smog ”’ disaster 
of 1952 may come to be regarded as a bless- 
ing to future generations because it opened 
the eyes of so many people to the need for 
immediate and drastic action. 

Fortunately, at the time when they were 
needed the National Smoke Abatement 
Society included in its private subscribing 
members engineers, metallurgists, fuel tech- 
nologists, chemists and others who gave 
practical help to the Beavor Committee 
on Air Pollution that was set up by the 
Government in 1953 and reported in 1954. 
The Clean Air Bill followed and, with 
support from both sides of the House of 
Commons, the Clean Air Act became law 
in 1956. 

Almost every municipal authority in the 
country supports this popular movement 
towards clean air by reporting figures from 
their standardised tests to the D.S.I.R. This 
is where the new Warren Spring Laboratory 
has especial significance, because it has 
become the centre for this work, at which 
all these potentially significant figures are 
co-ordinated and evaluated. There the 
distribution of atmospheric pollution through- 
out the country is mapped in order that the 
now existing Clean Air legislation may be 
applied in the best possible way. 

In these Stevenage laboratories Dr. S. R. 
Craxford is head of the Atmospheric Pollu- 
tion Division, and he- and his scientific 
assistants serve as this country’s Atmospheric 
Pollution Intelligence Headquarters. They 
must warn Government and public of the 
nature and magnitude of the sometimes 
invisible but deadly atmospheric pollutions 
which may be indicated by the far spreading 
tests of this now essential investigation. 
They must take full account of the effects of 
weather and local conditions and assess the 
value of each ameliorative action. 

It has been most heartening to see how 
quickly engineers and metallurgists joined in 
this work for clean air. Early in 1957 the 
Institution of Mechanical Engineers held a 
three-day conference, in Central Hall, West- 
minster, on “The Mechanical Engineer’s 
Contribution to Clean Air.”’ Later that year 
the Iron and Steel Institute held a most 
helpful two-day meeting, in Church House, 
Westminster, at which the Iron and Steel 
Industry considered every possible means of 
reducing atmospheric pollution. 


In the following year the National Smoke 
Abatement Society became incorporated 
under the new name of National Society for 
Clean Air. Under the appropriate presi- 
dency of Sir Hugh Beavor, K.B.E., LL.D.., 


it organised the International Clean Air 
Conference, which was attended by 1000 
delegates from this country and by 200 


visitors from countries all over the globe, for 
it appears that atmospheric pollution is now 
troubling all industrial countries. 

It is to be hoped that some British engineers 
will be able to see how the Germans are 
tackling this problem, for we are invited to 
the meetings which are being organised by 
the German Engineers Committee for Pre- 
serving the Purity of the Air (Verein Deutscher 
Ingenieure V.D.1.—Kommission Reinhaltung 
der Luft) to be held in Wiesbaden from 
September 21-23, 1960. Judging from the 
businesslike programme and invitation, this 
should be a worthwhile and important 
conference. 

A fortnight later, from October 4-7, the 
National Society for Clean Air should be 
holding its annual conference in Harrogate, 
and it has devoted the whole of the after- 
noon session on October 5 to “ Air Pol- 
lution from Road Vehicles.” The many 
papers which have been promised for this 
session show how seriously this relatively new 


form of atmospheric pollution is now 
regarded. 

PROCESS DEVELOPMENT 
Several of the Universities now have 


departments of Chemical Engineering and 
there are commercial laboratories where 
sponsored research is carried out. But sooner 
or later, as an inspired idea grows towards 
becoming an economic process of production, 
pilot plant operation is generally desirable. 
Lacking that, it is very difficult for industry 
to design full-scale processing plant with the 
accuracy and reliability necessary for wise 
and confident investment of capital in the 
new undertaking. 

With this in mind the D.S.I.R. has now 
provided in the Chemical Engineering and 
Process Development Division of the Warren 
Spring Laboratories space and many tech- 
nical aids for pilot plant operations. No 
doubt these facilities will be used for many 
purposes in the future. An example of how 
they are now being employed is of wide 
interest because distillation techniques are of 
almost universal importance, and even a 
very small percentage improvement in the rate 
of distillation could bring a major economy. 

This laboratory has therefore set up, for 
pilot scale work, a highly instrumented dis- 
tillation column which has twelve plates. 
With this the staff are studying : 

(1) the area of contact between gas and 
liquid in the foam produced on the plate. 

(2) the value of the mass-transfer co- 
efficients in the foam. 

(3) the time taken by the fluids passing 
through it. 

These three factors govern the mass-transfer 
efficiency of a distillation plant plate, and 
may depend on the fluid’s physical properties 
and the geometry of the plate. Appreciable 
progress has already been made and the 
results of this investigation may soon make 
it possible to predict the performance of 
distillation columns with more precision and 
so help designers to achieve greater economy. 

Over long periods of operation, however, 
the maintenance of that high economy will 
depend on the prevention of corrosion, scale 
and other unwanted deposits. It therefore 
seems to be desirable that corrosion preven- 
tion specialists be trained for inclusion in this 
potentially very valuable pilot plant team. 
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Nickel 


The demand for nickel rose sharply in 
1959 and for the first quarter in 1960 the 
International Nickel Company of Canada, 
Lid., which is the greatest producer of this 
metal in the world, was delivering at a rate 
greater than its production. Next year 
Inco’s new Manitoba project will come 
into production, and other nickel producers 
are also increasing their capacities. The 
continuing high demand may therefore be 
more than satisfied by the industry's increased 
productive facilities and by the available 
nickel supplies. 

Thus augurs well for the progress of the 
nickel industry in the decade now opening, 
bearing in mind the following figures for 
Inco’s production of nickel, copper, and 
platinum metals during the past ten years 


Plaunum 


Year Nickel Copper Metals 
1949 209. 300.000 Ib 221,100,000 Ib 
1955 445,000 oz 
(a new high) 
1957 280,800,000 Ib 
(a new high) 
1959 417,000,000 Ib 


(a new high) 


Total for 


ten years 4,140,000 oz 


2.670,000,000 tb 2,450,000 000 Ib 


These are some of the figures given by 
Dr. John F. Thompson, chairman of the 
Board of the International Nickel Company 
of Canada, Ltd., at its annual meeting 
in Toronto, followed for the first time by 
one in Winnipeg presaging the opening of 
a project in Manitoba. There the comp- 
any has been spending about 125 million 
dollars on the mine, mill buildings, smelter 
and electrolytic refinery, and a complete 
township for 2000 Inco employees and their 
families. 

The decision to provide a refinery in 
Manitoba with a capacity of 75,000,00 Ib is 
notable, and involves taking power from the 
Kelsey power station 53 miles north of 
Thompson. The Manitoba Hydro-Electric 
Board is ccenstructing the Kelsey power 
Station, which is scheduled to deliver 
power to the new works in June, 1960, with 
full output early in 1961. 

When the present writer visited the mines 
and smelter in Ontario in 1926 the world 
output of nickel was less than 60,000 metric 
tons a year; by 1943 it had reached a peak of 
155,000 tons and in later years an output of 
over 214,000 tons has been achieved. It 
seems probable that the output will exceed 
300,000 tons a year in 1962 with the develop- 
ment of new mining ventures in various 
parts of the world but especially in the 
neighbouring State of Manitoba, Canada. 


Corrosion Problems in the 
Petroleum Industry 


It will be recalled that in November, 
1959, the Corrosion Group of the Society 
of Chemical Industry organised a very 
successful symposium, in conjunction with 
the Institute of Petroleum and the Chemical 
Engineering Group of the Society of Chemi- 
cal Industry. It was held in London at the 
Federation of British Industries headquarters 
in Tothill Street, S.W.1 (see THe ENGINEER, 
December 11, 1959, pages 784-85). 

The papers then read and discussed have 
now been published as S.C.I. Monograph 
No. 10, “Corrosion Problems of the 
Petroleum Industry,” and copies may be 
obtained from the Publications Department, 
Society of Chemical Industry, 14, Belgrave 
Square, London, S.W.1 ; price to members 
£1 2s. 6d. and to non-members £1 10s. Od. 
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LETTERS AND LITERATURE 





Letter to the Editor 


MEASURING THE WORKABILITY OF 
CONCRETE 

Sirn,We are in sympathy with Dr. 
Plowman in his effort to develop a simple 
workability test suitable for site use and 
free from the limitations and inconveniences 
of existing tests. We cannot, however, 
accept his statement in THE 
June 17, based upon Figs. 9 and 10 of his 
article, that “the compacting factor test has 
a lower limit of about 74 per cent water 
below which the curve (per cent water 
against compacting factor) is ambiguous, 
having two values for a given water content.” 

Fig. 1 has been prepared from data 
recently obtained at the Royal Military 
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This is, however, of little or no practical 
significance, since the lower value normally 
occurs well below the minimum usable water 
content and any ambiguity may readily be 
resolved by visual examination of the mix. 

We observe from Dr. Plowman’s Fig. 6 
that the slope test on mixes using aggregate 
to Grading No. 4 does not appear to give 
any readings for water percentages lower than 
about 8-3. In view of this evident insen- 
sitivity of the slope test, we find rather 
surprising Dr. Plowman’s condemnation of 
the compacting factor test on the grounds 
of insensitivity to dry mixes. 

We are in full agreement with Dr. Plow- 
man that field workability tests should be 
simple, involving no complicated calcula- 
tions. This latter condition does not rule 
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College of Science Concrete Laboratory, 
covering the normal range of concrete 
mixes, and we find therein no evidence of the 
ambiguity reported by Dr. Plowman—the 
relationship being appreciably linear over 
the range investigated, below 9-5 per cent 
water content. Fig. 2 shows some results of 
a further restricted series of tests employing 
three differing procedures in preparation of 
the fully compacted reference specimens ; 
the range of observations extends well below 
the lowest water content usable in practice, 
and it is again apparent that, for a given 
procedure, no ambiguity in compacting 
factor arises. It may be noted that the 
general shape of the curves at Fig. 2 may be 
predicted by considering the compacting 
factor test as a comparative bulking test. 

Fig. 2 shows that, over a certain range, 
depending upon the method of preparation 
of the fully compacted reference specimens, 
there may be two values of water content 
corresponding to a given compacting factor. 


out the compacting factor tests for field use, 
since the “ several divisions and subtractions 
... Involved in the calculation of the result,” 
to which Dr. Plowman refers, may readily 
be eliminated by provision of a nomogram 
reducing the required calculations to one 
simple reading well within the capabilities 
of the average semi-skilled man. 

It is appreciated that the compacting factor 
test does not, in general, give a closely 
correlated indication of the actual work 
required for full compaction of dry mixes. 
This is of little practical significance, how- 
ever, since in extra-laboratory use the com- 
pacting factor test is, like the slump test, 
employed largely as a measure of constancy 
of mix proportions. 

R. DAviEs 
J. M. HAWKES 

Materials and Structures Branch, 

Royal Military College of Science, 
Shrivenham. 
August 17, 1960. 


Book Reviews 
Rocket Propellant Handbook. By B. Kit 
and D. S. Everep. The MacMillan Comp- 
any, New York, 10, South Audley Street, 

London, W.1. Price 87s. 6d. 

ROCKETS are taking an increasingly im- 
portant position in world affairs and conse- 
quently their technology is becoming of 
interest to an ever increasing circle of engineers 
and scientists. Many modern college 
courses now devote at least some time 
to the basic principles and for older students 
there are ~everal good textbooks covering 
the broad field, but so far the more detailed 
and specialised aspects have not been covered 
very extensively. The source of energy is one 
of the most fundamental of these aspects. 
In the future nuclear energy may power the 
large rockets we are now growing accustomed 
to, or possibly solar energy will be used for 
interplanetary voyages, but up to the present 
and in most applications for many years to 
come, chemical energy will predominate. 
Hence, a book discussing and tabulating the 
many alternative chemical propellants is a 
welcome extension to the literature. 

The present volume does not claim to give 
a great deal of original data, but rather to 
collate the relevant results of individual 
researches and publications in a form both 
useful to the designer and easily referred to. 
It contains analyses of nearly 100 chemicals 
actually or potentially suitable for rocket 
propulsion. Many of the latter have not 
yet reached a stage where they can be applied 
practically, but the discussions on them will 
help the reader to appreciate why. In fact, 
each propellant has a standardised treatment 
giving, in greater or lesser detail, general 
background information, data on physical 
and chemical properties, methods of produc- 
tion and economics, problems of storage and 
handling, toxicity, and performance as a 
rocket propellant. In addition, a_ useful 
bibliography and list of references appear at 
the end of each section. 

The chemicals included range through 
solids and liquids, oxidants and fuels, mono- 
and bi-propellants, with a final section 
devoted to pressurising gases. The treatment 
is excellent and avoids placing too much 
emphasis on the aspects which are or may 
change rapidly. For example, the price of 
beryllium is quoted, although it is impossibly 
high for normal propellant use, because it is 
clear that it will always remain a scarce 
commodity. On the other hand, the prices 
of boron compounds are not quoted because 
mass production is feasible and prices could 
drop steeply. Some indication of the present 
and future possible prices might, however, 
have been advantageous to the non-chemists 
merely as an indication of relative values. 
In other directions, the information provided 
is more definite and of great importance to the 
engineer. The limitations on compatibility 
of propellants with container materials, 
toxicity and handling are generally clearly 
described and the data on physical and 
chemical properties and performance are 
sufficient for initial assessment. It would, 
of course, be much more convenient if 
specific impulse could be quoted for a single 
nozzle expansion ratio rather than the many 
different ones actually used. As might be 
expected in a handbook, much of the data 
has been tabulated, and this has been done 
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both in the sections and collectively in 
appendices. Unfortunately, it is noted that 
all the figures are not in agreement. This 
is probably due to typographical errors as, 
for instance, where thermal conductivities 
converted from c.g.s. units to British units 
are an order of magnitude too great. Never- 
theless, this sort of error prevents one from 
putting absolute reliance on the data. The 
authors have realised that mistakes may creep 
in and apologise in advance. It is a pity 
that such blemishes exist, but in spite of them, 
the book remains a useful contribution to 
rocket engineering. 


Construction et Etalonage d’une Soufflerie 


a Gaz tres rarefié. By F. MARCEL 
DEVIENNE, GEORGES M. FORESTIER, and 
ANDRE F. ROUSTAN. Publications Scien- 


tifiques et Techniques du Ministére de 
l’Air, No. 354. Paris: Magasin C.T.O.: 2, 
Avenue de la Porte-d’Issy, Paris (15e). 
Price Fr.570. 
THE present issue in the series of scientific 
and technical publications by the French 
Air Ministry describes a low pressure wind 
tunnel in which the static pressure in the 
test section can vary during operation 
between 0-1 micron and a few microns. The 
pump installations comprise prin¢ipally four 
large vacuum pumps, each with three stages. 
In order to calibrate the tunnel, preliminary 
work was carried out measuring stagnation 
pressures, corrections being applied using 
different types of static tubes of widely 
varying diameters. As the results showed, 
at a static pressure of the order of 0-67 
micron, a Mach number of nearly 4 is 
reached along the axis. 


Cybernetics and Management. By STaArroRD 
Beer. The English Universities Press, 
Ltd., 102, Newgate Street, London, E.C.1. 
Price 25s. 


THe desire of authors to find a “ pithy” 
title sometimes leads the reader to experience 
disillusionment and disappointment. Cer- 


tainly any reader who expects from the title 
of this book to read within it an explicit 
solution to his management problems by the 
use of cybernetic devices will know such an 
experience. In fact, the book presents a 
brief statement of the growth of cybernetics, 
and proceeds to a general apologia in which 
management problems and their solutions 
are only hinted at. Three-quarters of the 
way through it seems that the real meat is 
appearing with the presentation of a block 
diagram for a_ cybernetically controlled 
factory, but the description given is too 
brief to be really meaningful. 

To be fair to the author it must be noted 
that in his preface he does not claim to be 
writing “* a textbook or technical treatise . . . 
but . .. a general exposition of a new science 
written for anyone interested in the problem 
of control.” Viewed from this standpoint 
it is more satisfactory. The basic notions of 
cybernetics are first discussed and some of 
the jargon, including such concepts as 
homeostats and the Black Box, is introduced. 
The claims of cybernetics to be regarded as a 
science in its own right are then propounded. 
Next follows the most interesting section of 
the book dealing with the biophysical theory 
of cybernetics, in which experiments with 
machines having the power of adaptive 
behaviour, and of learning and teaching, are 
reviewed. The final section poses some of 
the problems which arise when machines 
are required to transfer cybernetic principles 
into functional hardware. 

The range of knowledge presented is 
impressive and the flow of language agree- 
able. However, in a book which is admittedly 


fairly difficult, and is intended for the earnest 
inquirer rather than the scientific sensation- 
alist, certain features are regrettable. There 
is a too-generous use of superlatives. Also, 
by drawing on material from an extremely 
wide spectrum of knowledge, the author gives 
the impression that he is out to impress 
rather than to inform. 

With these reservations the book is recom- 
mended as a useful introduction to cyber- 
netics. 


Fishing Boats of the World: 2. Edited by 
JAN-OLOF TRAUNG. Fishing News (Books), 
Ltd., Ludgate House, 110, Fleet Street, 
London, E.C.4. Price 147s. 

Tuis volume, which runs to over 800 pages, 
contains the major papers and discussions of 
the F.A.O. World Fishing Boat Congress 
held in Rome in 1959, together with supple- 
mentary critical and informative contri- 
butions such as the articles on purse seining 
and stern trawling. Fishing practice in every 
sea by many different kinds of craft and by a 
wide variety of methods is covered by some 
fifty selected papers and about 800 illustra- 
tions and diagrams which are divided into 
four major sections. Part I, under the 
heading “ Tactics,’ pays particular attention 
to fishing methods and associated deck and 
operational arrangements for various designs 
of boats. This covers : purse seining ; drift 
netting ; gillnet, longline and pole and line 
fishing, together with trawling and control 
of operations. Construction is the main 
concern of Part Il in which papers deal with 
scantlings, the application of new materials, 
and fish room engineering, and discuss pro- 
pulsion problems and systems and costs. In 
Part III, entitled “* Sea Behaviour,”’ resistance 
and propulsion and hull form (touching upon 
coefficients and bulbous bows) are dealt with, 
also the sea-kindliness of trawlers and the 
influence of dimensions and _ hydrostatic 
qualities. The fourth part deals with pro- 
ductivity and provides a symposium of 
types of boats suitable for short, medium, 
and long distance fishing. Also included 1s 
a study concerning choice of size and design, 
and notes upon modern factory ships. This 
book is more than an official record of papers, 
for each section includes edited discussions 
augmented by written contributions. To 
serve all nations a summary of each paper is 
given in French and Spanish and, with the 
same object in view, all dimensions are given 
in feet and the metric system. The volume, 
which records the experience presented to 
the Congress and is of great technical value, 
is a welcome addition to the rather limited 
technical literature available to commercial 
fishing interests. 


Books of Reference 


The British Shipbuilding Compendium, 1960. 
Tenth edition. The Shipping World, Ltd., 
Effingham House, Arundel Street, Strand, 
London, W.C.2. Price 20s.—This buyer's guide 
to British shipbuilding, marine engineering, 
repairing, ship and shipyard equipment is 
divided into four sections. The range of pro- 
ducts covered by the compendium is shown in 
an Index of Headings which lists the items to be 
found in each section. In Section A—Ship- 
building can be found the names of shipbuilders 
of oceangoing ships, of coastal and smaller ships 
and of small craft, followed by the names of ship- 
repairers and dry-dock owners. The builders 
of propulsion machinery, ranging from boilers 
to turbo-electric mac.inery, are given in Section 
B. Section C is the largest in the book and 
occupies over 300 pages which cover general 
items from accommodation ladders and accum- 
mulators to whistles and winches. Shipyard 
equipment is listed in Section D and this deals 
with items such as abrasives and belting and 
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ranging to welding equipment and electrodes 
Finally there is an alphabetical index to firms, 
of which about 1700 are involved. 


Year Book of the Heating and Ventilating 
Industry. Technitrade Journals, Ltd., 8, South- 
ampton Row, London, W.C.1.. Price 15s. 
The book opens with three contributed articles 
followed by a contractor's review of the year and 
an index of heating and ventilating literature 
drawn from 1958 publications. There is a 
selected list of pertinent British Standards and 
Codes of Practice, also a reproduction of by- 
laws relating to “ The Prevention of Waste, 
Undue Contamination, Misuse or Contamina- 
tion of Water.” After the report of the Council, 
particulars of the national agreement as to 
working rules and conditions are recorded. 
Members are listed alphabetically and by areas 
and there follows the buyers* guide, also lists of 
trade names, manufacturers’ addresses, technica! 
and trade associations, and consulting engineers. 


Classified List of Equipment and Services. The 
Council of British Manufacturers of Petroleum 
Equipment, 2, Princes Row, Buckingham Palace 
Road, London, S.W.1. Price 10s.—This is the 
1960 edition which has been revised and enlarged 
to bring up to date the information in the biennial 
catalogue, “ British Petroleum Equipment,” 
1959-60 edition. The separate edition includes 
the list of members, an index to the classified list 
and the classified list with the items of equip- 
ment arranged alphabetically and associated 
with the names of manufacturers. An additional 
seventy-eight members are recorded and the 
headings and sub-headings have been consider- 
ably extended to cover, the increased spheres of 
activities of the members and to expedite the 
location of equipment items and the manu- 
facturers concerned. 


Approved Methods for the Physical and 
Chemical Examination of Water. Third edition 
The Institution of Water Engineers, Parliament 
Mansions, Abbey Orchard Street, London, 
S.W.1. Price 10s.—The first edition of this 
important work originally appeared in the form 
of a special issue of the Journal of the Institution 
of Water Engineers for October, 1949, It is 
now regarded as the standard work for the 
physical and chemical examination of water. 

Only a limited revision of the second edition 
has been attempted. The chief revisions or 
additions in the new edition include those sections 
dealing with the determination of nitrate, sul- 
phate, sodium and potassium, aluminium, 
copper, lead, zinc, and synthetic anionic deter- 
gents. A brief index is also included 


Books Received 


Coastal Changes. By W.W. Williams. Routledge 
and Kegan Paul Ltd., Broadway House, 68-74, 
Carter Lane, London, E.C.4. Price 28s. 

Effects on Nuclear Radiation on Men and Materials. 
By T. C. Helvey. Chapman and Hall, Ltd., 37, 
Essex Street, London, W.C.2. Price 15s. 

Numerical Methods for High-Speed Computers. 
By G. N. Lance. Iliffe and Sons, Ltd., Dorset House, 
Stamford Street, London, S.E.1. Price 42s. 

Manual of Model Steam Locomotive Construction 
By Martin Evans. Percival Marshall and Co., Ltd., 
19-20, Noel Street, London, W.1. Price 30s. 

Temperature Measurement and Control. By W. F. 
Coxon. Heywood and Co., Ltd., Carlton House, 
Gt. Queen Street, London, W.C.2. Price 60s 


Diffraction Gratings as Measuring Scales. By J. 
Guild. Oxford University Press, Amen House, 
Warwick Square, London, E.C.4. Price 35s 


Proceedings of the Symposium on Aluminium in 
Building. The Aluminium Development Association, 
33, Grosvenor Street, London, W.1. Price 50s 

Laboratory Manual for National Certificate. By 
K. A. Holes. The English Universities Press, Ltd., 
102, Newgate Street, London, E.C.1. Price 8s. 6d 

Decorative Cast Ironwork in Great Britain. By 
Raymond Lister. G. Bell and Sons, Ltd., Yor} 
House, Portugal Street. London, W.C.2. Price 25s. 

Guide to Belgium and Luxembourg. Eighth 
Edition. By C. A. Thompson. Belux Publications, 
26, York Road, Holland-on-Sea, Essex. Price 6s 

Fishing Boats of the World : 2. Edited by Jan-Olof 
Traung. Fishing News (Books), Ltd., Ludgate 
House, 110, Fleet Street, London, E.C.4. Price 147s. 





The Two Aspects of Science 


By SIR GEORGE THOMSON, F.R.S. 


We reproduce below a small part of the Presidential Address to the British Associa- 


tion for the Advancement of Science presented last Wednesday. 


Whereas most 


of the Address discussed Physics the paragraphs printed have relevance for 
engineers. 


CIENCE is a pyramid based on many 


varied facts, topped with a crown of 


ideas reaching to the skies. These are its 
fruit but can change without affecting its 
stability. 1 sometimes think that in philo- 
sophy the pyramid is the other way up ! 

What we want as scientists—I am sure in 
this | speak for the great majority—is that 
the world should realise that we are not 
interested merely in making possible new 
drugs, television sets, or weapons, though 
all these are important, but in enlarging the 
bounds of human knowledge. 

The greatness of the human race is indeed 
many-sided. Thus in the world of art there 
is a difference between the ability to compose 
or interpret a great piece of music and that 
which writes a great novel or paints a great 
picture. Yet all are evidence of greatness 
and worthy of the name. Still more so is 
moral greatness. “ There is one glory of the 
sun and another glory of the moon and 
another glory of the stars.” 

I have no desire to exalt our profession 
unduly, but surely the ability to understand, 
even to a limited extent, the world around 
him is one of the powers of which man has 
good right to be proud. Indeed it seems to 
be the one which most divides him from the 
animals. The lark’s song, the heroism of a 
plover luring an enemy away from _ her 
young, the cat who was seen to attack a 
grizzly in defence of her kittens—these, if 
taken at their face value, are notable even 
by human standards, but I am not aware 
(though I speak with great diffidence) of 
any creature which even appears to be try- 
ing to discover any general principles. 

The chance of understanding things of 
fundamental and permanent importance is 
what makes the pursuit of science fascinating 
and worth while. 

These two aspects of science do not in 
fact conflict. The best way to make advances 
in technology, whether on the medical or 
the engineering side, turns out to be to 
understand the principles. This is quite a 
recent discovery, indeed it has probably 
only recently become true. It would not 
have been much use, for example, to man in 
the Stone Age, or even a few hundred years 
ago, to try to understand the principles of 
tanning with no basic knowledge of chem- 
istry to guide him. He did better by trial 
and error. Even the steam engine was 
developed with little knowledge of the 
determining principles, though the best 
scientific minds of the day were much inter- 
ested and the thought they gave it advanced 
science by discoVering thermodynamics. 

Electrical engineering was the first import- 
ant activity to be developed from the start 
on scientific principles, and even here Edison 
did great things on a decidedly sketchy 
knowledge. But increasingly more dis- 
coveries are made in research laboratories 
and fewer by workmen on the bench. This is 
what one might expect. As fundamental 
principles get known it is possible to use 
their consequences intelligently. Often these 
consequences are too complicated to be cal- 
culated, but knowledge of the principles is 
an enormous help by showing in a general 
way what is likely to happen. 


Then of course there are the modern 
technologies which derive directly from some 
important new basic discovery, such as 
electronics and nuclear energy. 

This dependence of technology on pure 
science is now pretty generally recognised by 
industry. The more progressive industries 
maintain research laboratories which both 
make use of the basic discoveries made in the 
universities and elsewhere, and contribute 
their own. These laboratories may be owned 
and operated by individual firms, or be co- 
operative efforts of an industry in the form 
of Research Associations substantially helped 
by Government. There are black spots, of 
course, industries which spend too little on 
research or organise it badly, but broadly 
speaking the need is realised and reasonably 
well met. 

Pure science receives a great return for what 
it contributes to technology, and this in two 
ways, materially and in the realm of ideas. 
Consider first the material return ; a modern 
physics laboratory could not work without 
instruments developed for technology and 
obtainable cheaply because industry needs 
them in large numbers. Take just two 
examples out of many. The use of high 
vacua—and how important this is—has been 
enormously facilitated by the needs first of 
the electric light industry and then of the 
manufacturers of radio valves. Again, the 
complicated electronic devices which crowd 
every physics research laboratory would be 
impossible without the cheap components 
of all kinds manufactured originally for 
radio and now for television. For this 
return by industry | sometimes think we 
academic scientists are not as grateful as 
we ought to be. 

The other influence of technology is more 
subtle but as important. As science advances, 
concepts tend to become more and more 
abstract, further from anything that can 
literally be touched or handled. To take a 
simple case, energy is more abstract than 
mass which it replaces. In the higher flights 
of theoretical physics abstraction goes much 
further. Is there not a danger that one may 
lose touch with reality, and end up by sup- 
posing that some elaborate piece of mathe- 
matics represents reality when it is only a 
creation of the mind, inspired indeed by 
physical reality but no more like it than is a 
modern picture ? I think we are safe as 
long as the people who make these theories 
are reasonably close to them who use them, 
not merely in laboratories, but in industry. 

A theory which involves detailed con- 
sideration of the behaviour of particles less 
than a millionth of a millionth of an inch 
across would have seemed to Swift too 
absurd to be even worth ridicule. Yet one 
cannot regard it as a pipe dream when it 
leads to the great reactors of Calder Hall or 
Chapelcross. To me, the most amazing thing 
about science, and the most surprising and 
exciting fact about our world, is this astonish- 
ing connection between highly abstruse 
theoretical ideas and the matter of fact, in 
this case the housewife boiling her kettle 
with power from nuclei. This surely adds 
an immense thrill to discovery. I have no 
sympathy with those who regard technology 
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as intellectually a poor relation of science. 
To me science without technology is incom- 
plete and inconclusive. Systems of philo- 
sophy come and go, some are perhaps true 
but who can tell ? But when conclusions 
deduced from precise experiments by mathe- 
matical theory lead to detailed predictions 
from which working machines can be designed, 
machines which without the theory no one 
would have thought of in a million years, 
then indeed one knows that one lives in a 
universe which is rational and that one has 
found the key to one of its rooms. 


Future Techniques in Computing 

IN the course of a note on future techniques 
in computing by Mr. A. St. Johnston, joint 
general manager, Data Processing Group, 
Elliott Brothers (London), Ltd., it is shown that, 
as a result of the junction transistor, machines 
can now achieve switching speeds an order of 
magnitude faster than are obtainable with valve 
circuits. Ultra high-speed elements recently 
announced by Mr. St. Johnston’s company can 
switch from one state to another in 5 to 10 
millimicroseconds. These elements are based 
on work done at the University of Illinois by 
Poppelbaum and Wiseman on an A.E.C. con- 
tract and were developed from analysis of the 
minimum intrinsic delay that could be achieved 
taking into account the basic physics of the 
semiconductor. Apart from physical limitations 
of semiconductor physics, they have reached 
about the limit that existing circuit techniques 
can achieve owing to the speed of light itself. 
A 5 millimicrosecond rise time implies that two 
elements 5ft apart could each think the other had 
switched after itself. Additional problems result 
from the radiation of effectively 200 Mc/s radio 
signals inside the machine. 

An entirely new approach is necessary before 
achieving the next order of magnitude in speed. 
The use of microwave techniques might overcome 
the transmisssion problem and the Paremetron 
could serve as the active element in this type of 
system. At one stage it looked as if the tunnel 
diode might make possible the development of 
circuits in conventional form operating with a 
| millimicrosecond rise time. However, it will 
probably be some time before machines using 
tunnel diodes make their appearance with higher 
speeds than transistor machines. The physical 
size problem affects the tunnel diodes as much 
as the conventional transistor. 

The eventual target in microminiaturisation is 
to have completely machine-made circuits, or 
even equipments, where individual components 
in the conventional sense do not exist. The 
basis may be a semiconductor crystal into which 
are etched leads, resistor paths and other non- 
active circuit elements, the diodes and transistors 
being formed by appropriate dopings. Micro- 
miniaturisation may also result in faster speeds, 
particularly if the elements are immersed in 
liquid helium. Thus the next stage of really 
new techniques is cryogenics. The fundamental 
effect of super-conductivity is brought into play 
in cryogenic elements, which are used at tem- 
peratures so low that the conductors have 
literally zero resistance. They can be made 
resistive by the application of a magnetic field 
or by a slight increase in temperature. By this 
means bistable elements, gates and memory 
cells, which are the basic computer bricks, can 
be produced. However, this technique may 
take years to evolve to a stage where it is possible 
to construct a complete computing machine. 
The cryogenic elements themselves require to be 
very thin films of materials which are difficult 
to reproduce reliably apart from the problems 
of maintaining the very low temperatures. 

Thin films of magnetic material which consist 
of a single crystal domain lead to another 
possible series of computer elements on which 
much work is being done both in this country 
and the U.S.A. These films may be deposited 
in vacuo or electrolytically and lend themselves 
to being etched in very fine patterns even possibly 
under the control of an electron microscope, thus 
resulting in complete circuits being invisible to 
the human eye. 
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The British Steam Locomotive 
Since 1900 


By W. A. TUPLIN, D.Sc., 


M.1I.Mech.E., A.I.Loco.E. 


Soon after the beginning of the twentieth century, the superheater and the piston 
valve were generally accepted as desirable features in the steam locomotive and 


compounding was generally abandoned as offering no overall advantage. 


The steam 


locomotive in Britain had then reached its limit of development in basic principle 
Selection of dimensions of valves for locomotives seems to have been by guesswork 
in most cases and at least twenty years elapsed before there was general acceptance 


of what had been shown to be right. 


The virtues of simplicity have become more 


highly valued with lapse of time, but even with over a century of experience, 

unrecorded variations in local operating practices make it impossible to guarantee 

that any new design feature, however carefully considered, will satisfy everyone or 
even a majority. 


ECENT completion of the last steam 
locomotive to be built for British 
Railways gave rise to the comment that the 
2-10-0 of 1960 is the same in principle as 
Stephenson's four-wheel ** Rocket ” of 1829 
and to reflection on the remarkable fact that 
well over a century of wide advances in science 
and technology have failed to improve on this 
particular form of steam power plant for its 
own original purpose. This emphasises again 
that mechanical engineering is_ primarily 
practical, and suggests that this section of it 
owes little to academic science. This is 
undoubtedly true, but here and there in the 
history of the steam locomotive there were 
occasions when a sure grasp of a few basic 
facts of physics could have deterred engineers 
from expensive and abortive experiments in 
iron and steel. (A sidelight on this is the 
inadequate sizes of train-heating steam boiler 
fitted to diesel locomotives in recent years). 
Elementary mechanics and thermodyna- 
mics such as the present-day schoolboy 
learns as a matter of course were subjects for 
controversy among scientists when the steam 
locomotive appeared 150 years ago. Those 
who designed and built the earliest examples 
had no knowledge of those subjects or of 
what we have since come to call ** strength of 
materials." They had to guess and to keep 
on guessing better and better as experience 
with locomotives accumulated. This is what 
they did and it is what locomotive engineers, 
by and large, have done ever since. The 
steam locomotive developed more rapidly 
than did general understanding of basic 
physics, and as there is no critical element in 
proportioning its major dimensions, and as 
by its nature it is adaptable in service, its 
designers have never been compelled to study 
the fundamentals of its operation. Those 
who have done so sometimes tend to regard 
the subject as more complicated than it 
really is. 

As time went on everything conceivable 
was tried by someone or other and before the 
end of the nineteenth century any engineer 
could design and build a successful steam 
locomotive after examining the constructional 
features and performance of a wide variety of 
good and bad designs. Indeed, the very 
number of designs was great enough for new 
ones to have been developed by a statistician 
without using any knowledge of mechanics 
at all. A design that could be guaranteed to 
remain unsurpassed could be produced by a 
locomotive engineer who made full use of 
conclusions reached after rational analysis of 
all available information on design and per- 
formance in the nineteenth century. This 
was possible but it was rarely done because 


exhaustive study of existing information is 
laborious and because a locomotive engineer 
could produce a passable design for any 
particular duty by enlargement or modifica- 
tion of the design already in use on the same 
railway for a similar but lighter duty. There 
is some technical advantage in this, if the 
preceding practice is sound, besides the 
personal pride in apparently owing nothing to 
anyone else. In broad principle, however, it 
is clearly inefficient for efforts to be expended 
by many people in producing different 
designs for the same essential purpose. In 
the first half of the twentieth century the 
number of new designs of locomotive for use 
on the railways of Great Britain was about 
600, whereas the entire range of duties could 
have been covered by twenty. It is easy to 
say this now, and it may have been less easy 
to realise it in 1900, but it was, in fact, done, 
and the appropriate action taken, by Church- 
ward on the Great Western Railway. 

In 1901, the main lines of future locomotive 
construction for the Great Western Railway 
were laid down. In about six years, new 
standard designs based on a small number of 
standard components were built and tested, 
and with a few obvious developments in size, 
these covered all requirements for fifty years 
on an extensive railway system with nearly 
every British sort of operating condition 
except hump-shunting and 400-mile through- 
working. This was done with sixteen designs 
and so it is safe to say that all Britain could 
have been covered by twenty. 

It is interesting to reflect that if all British 
locomotive superintendents had got together 
in about 1900 and agreed on the development 
of the minimum number of standard designs 
for everybody, one result would have been to 
avoid the waste of time and effort that have 
been expended on 580 superfluous designs. 

By contrast to such rational procedure, 
local resistance was shown to the reduction 
in number of standard designs that began with 
the railway grouping in 1923. It was stoutly 
held by some, for example, that a locomotive 
designed in the south of England could not 
really cope with conditions in Scotland. 
This in itself is nonsense, and yet it is found 
that a standard design may have in some part 
of Great Britain troubles that it does not 
suffer anywhere else; the explanation lies not 
in geography, but in unrecorded peculiarities 
in local operating practice. 

It is fair to say that in 1900 the steam 
locomotive was entering on its last stage of 
development inasmuch as superheating and 
piston valves were being brought into sound 
practical form. Neither these nor any other 
feature in the steam locomotive then or now 
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was less than fifty years old, and indeed one 
trend in the twentieth century was to bring 
the British steam locomotive closer to 
Stephenson's ** Rocket ” than it had been in 
the intervening seventy years. This was the 
reversion to outside cylinders, adopted by the 
pioneers because of the obvious simplicity of 
the associated construction and directness of 
drive to the wheels, but largely abandoned 
in Britain because of the swaying effect of 
their reciprocating Masses on locomotives of 
short wheelbase. The B.R. 2-10-O0s are 
nearer still to the ** Rocket ” by virtue of the 
inclination of their cylinders 


COMPOUNDING 


Another feature of British practice in 1900- 
1910 was the trial of compounding just after 
the London and North Western Railway, the 
British pioneer in this field, had emphatically 
rejected it. It is true that compounding was 
never given a fair chance on the North 
Western because it was applied without real 
understanding, but nowhere in Britain was it 
found to be worth adopting except on the 
Midland Railway, where it was built into 
locomotives larger than the single-expansion 
engines employed on similar work. The 
three-cylinder compound system used on the 
Midland and afterwards on the L.M.S. was 
adopted in France some forty years later, 
after more than sixty years’ faithful adherence 
there to four-cylinder compounds 

It is difficult to know now whether the 
earliest users of compounding in locomotives 
(e.g. Webb on the North Western) had any 
clearer idea of the possible advantage than 
the vague one that if the same steam were used 
twice over, more work would be obtained 
from it. This would certainly be the case if 
by compounding, a higher expansion ratio 
were obtained than was practicable in 
single-stage expansion. In actual fact the 
most successful compound locomotives used 
expansion ratios that were readily practicable 
in a single stage and their advantage (of the 
order of 10 per cent) in thermal efficiency 
was due solely to limitation of expansion 
ratio, and therefore of temperature-range, in 
any one cylinder. (The uniflow  single- 
expansion engine has this same advantage, 
but the uniflow principle found no successful 
application in locomotives.) 

This discredits the opinion frequently 
expressed, that compounding is necessary or 
desirable to “* take advantage of high boiler 
pressures.” On the contrary, adoption of the 
compound principle in a large locomotive 
enforces the adoption of a higher boiler 
pressure than would suffice for the same duty 
in a single-expansion engine, because the 
compound needs space for high-pressure 
cylinders in addition to low-pressure cylinders 
of the same dimensions as would suffice for 
the simple. So space limitations make high 
boiler pressure a necessity in a large com- 
pound, whereas the casual commentator 
tends to look upon it as a virtue. 

A frequent suggestion has been that as 
stationary steam power plant practice has 
adopted boiler pressures up to 2000 1b per 
square inch, and more, locomotive design 
might profitably develop in the same way 
This shows failure to realise that while every 
rise in boiler pressure in steam power plant 
that exhausts to a high vacuum means an 
increase in expansion ratio and therefore in 
possible extraction of work from the steam, 
this is not true of the conventional locomotive, 
for there the expansion ratio cannot be 
gainfully increased beyond about 4. 

Some advantage in thermal efficiency was 
certainly to be gainea by designing a com- 
pound to work in each stage at the highest 
expansion ratio that is useful in a simple, ut 
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to achieve a worthwhile advantage, inter- 
Stage reheating is necessary and in a loco- 
motive of high power, space restriction$ in the 
low-pressure cylinders force the initial pres- 
sure above the practicable limit for the 
conventional locomotive boiler. Gresley’s 
4-6-4 No. 10000 of 1929 was apparently 
conceived on this basis, and had a water-tube 
boiler rated at 450 lb per square inch. It had 
no re-heater and although the need for it may 
have been avoided by the high initial steam 
temperature that the original superheater was 
capable of producing, that temperature intro- 
duced practical difficulties and a lower one 
was substituted. Neither in power nor 
thermal efficiency did this locomotive equal 
the performance of the lighter and less 


expensive standard Gresley “ Pacific.” 


EXPANSIVE WORKING 


It had long been recognised that, except for 
cut-offs earlier than about 25 per cent, the 
higher the ratio of expansion in the cylinders 
the higher the thermal efficiency. To take 
advantage of this fact, large cy!.nders were 
necessary and towards the end of the nine- 
teenth century some trends in design could be 
construed to have arisen from this thought. 
The good intentions (if such they were) were, 
however, often thwarted by the fact that the 
cylinders could not use the full boiler output 
if the cut-off were adjusted to give the 
desired high expansion ratio and might 
exhibit uncomfortable big-end knock in that 
condition. This was simply because the 
valves were not large enough to pass steam 
at the necessary rate through the narrow port 
openings at early cut-off and that if this defect 
were diminished by adopting a greater lead, 
the consequently early pre-admission of steam 
produced knock. In short, valve dimensions 
were not, in general, properly considered and 
the practice of making the width of a flat 
valve about equal to the cylinder diameter in 
conjunction with a lap of an inch or less, 
whilst tolerable for 16in cylinders worked at 
35 per cent cut-off, became quite useless for 
20in cylinders if it were attempted to work 
them at 20 per cent. 

The ideal that was being sought was, in fact, 
unattainable with large cylinders and slide 
valves. It needed piston valves of dimensions 
properly related to the cylinder dimensions 
and to the power and speed required. 
Churchward on the Great Western had 
found the solution by 1905, but even twenty 
years later there were locomotive designers 
who were still hazy about it, and forty years 
had to elapse before the essential basic 
principle was expressed in a rational designer's 
formula. 

In the meantime the absence of such a 
formula did not prevent steam locomotives 
from being designed, built or operated, as 
they are not sensitive to imperfections in 
concept or construction, but it did mean that 
some of them could have been made appreci- 
ably more efficient at no extra cost. The 
original Gresley “* Pacifics” were in this 
category, and the circumstances were such 
as to suggest that the importance of valve 
dimensions had not been appreciated when 
the design was prepared. For the 20in 
cylinders of the ** Pacific,” valves only 8in in 
diameter with only I4in lap were provided, 
and their best speed range'® was about 25 to 
50 m.p.h. Thirtecn years later, Gresley 
produced the “ A4” “ Pacific with valve 
cylinder proportions giving a best speed range 
of about 42 to 84 m.p.h., and no British 
design has surpassed this for heavy fast 
passenger train service. But if the signifi- 
cance of valve dimensions had been appreci- 
ated when the original ** Pacific ** design was 
being prepared, the year 1922 could have seen 


the performance of the 250lb “A.4.” 
produced by a 180lb “ Pacific’ weighing 
some 6 tons less and cheaper in first cost and 
maintenance. 

It is very easy to be wise after the event. 
The significant “event” here was the 
demonstration by the performance of Church- 
ward standard designs of the value of rational 
valve dimensions. The exact date of this 
event is debatable, but it was certainly before 
1922. What was required was not mere 
copying of what Swindon had done, but 
understanding and application of the prin- 
ciple demonstrated. 


PISTON VALVES 


Although there had been intermittent 
dabbling with piston valves before 1900, 
superheating made them appear imperative 
and every major British railway had some by 
1910. Many early steps in this direction 
were bedevilled by the obsession that the 
automatic pressure release feature of the 
flat valve must be secured for the piston 
valve by gadgetry inside it. Not immediately 
was it concluded that the right answer was a 
plain piston valve with cylinder-end relief 
valves. Not immediately was it realised, 
even with the piston itself as an example, 
that valve leakage is reduced by substituting 
a number of narrow rings for two broad ones. 
Only the Western Region retains steam- 
expanded valve rings and these were designed 
early in the century on the basis of an 
American model.? Churchward was both- 
ered at times by carbonisation of valves 
and this demon still remains incompletely 
exorcised. 


PoprpET VALVES 


The successful use of poppet valves in 
internal combustion engines led early in the 
century to their trial in steam locomotives. 
The possible saving of power by avoidance of 
friction as in piston valves perhaps justifies 
the extra complication, and an improvement 
in steam distribution is superficially made 
possible by independence of the movements 
of the inlet valves and exhaust valves. In fact, 
this Istter advantage is negligible because, 
as it happens, piston valves worked by 
conventional valve gear can be designed to 
give a very good practical approximation to 
the theoretical ideal. Poppet valves have 
been adopted in various places with enthusi- 
asm based on their low maintenance cost. 
They had an impressive vogue in France 
where, however, they were later abandoned 
because their maintenance cost was higher 
than that of piston valves.‘ They were also 
abandoned by the German State Railway 
before World War II and the ups and downs 
of poppet valves in Britain have left no lasting 
conviction that they are superior to piston 
valves. 


SUPERHEATING 


The turn of the century saw the Schmidt 
type of superheater under successful trial and 
it had become generally accepted by about 
1912. In the conventional steam _ loco- 
motive the advantage of superheating lies in 
its elimination of condensation in_ the 
cylinders. Superheat higher than is neces- 
sary to do this at the highest full-power 
expansion ratio confers no advantage beyond 
a saving in water. (Here, as in the matters of 
boiler pressure and expansion ratio, it is 
tempting but wrong to assume that because 
a little of something is good, a lot of it must be 
better.) 

This was appreciated at Swindon and 
there the standard designs were characterised 
by rather small superheaters that were, 


Sept. 2, 1990 THE ENGINEER 


however, adequate in good operating con- 
ditions. To cover imperfect conditions such 
as partial blockage of flues with char, it is 
useful and not detrimental to fit a superheater 
larger than the ideal minimum and that is 
normal practice. 


MULTIPLE Cy! INDERS 


Apart from what was done on the Midland 
Railway, compounding had no lasting effect 
on British locomotive practice, but the trial 
of French-built four-cylinder compounds on 
the Great Western did bring into notice one 
advantage of using more than two cylinders. 
This is that, even with small reciprocating 
balance weights, the engine may be made to 
run more smoothly than is possible if it has 
only two cylinders. It was this feature of 
four-cylinder compounds that led to the trial 
and adoption of the four-cylinder simple on 
the Great Western. Without the same 
stimulus, a four-cylinder simple 4-4-0 was 
built for the Glasgow and South Western 
Railway in 1897; it ran for over twenty-five 
years in that form and for a further twelve 
years with a larger boiler, but its virtues were 
not great enough to justify any reproduction 
on that railway. 

The idea that the use of three or four 
cylinders instead of only two makes the 
engine more powerful may at first sight be 
dismissed as excessively naive in that “power” 
is essentially boiler power. Further con- 
sideration shows, however, that in one sense 
the suggestion can be supported. If, in fact, 
maximum power is being sought within given 
limitations of size and weight, then the 
maximum cylinder-volume must be obtained, 
and so it is necessary to use four cylinders if 
not more. With three or four cylinders, 
reciprocating balance weights are unnecessary, 
there need therefore be no hammer blow on 
the track and the total weight of the loco- 
motive may therefore be greater than would 
be permissible with only two cylinders and 
unavoidable hammer blow. Moreover, four 
cylinders may have a greater total volume 
than any smaller number and so the working 
steam pressure may be lower, for any desired 
effort, than two or three cylinders would 
require. Hence the boiler, the source of 
power, may be larger than would otherwise 
be permissible within the same total weight. 

It is not established that any British multi- 
cylinder design was conceived with this in 
mind, and it was certainly not so with the 
very last one, the B.R. three-cylinder 4-6-2 
** Duke of Gloucester.”” There the cylinders 
might have been larger, the working pressure 
lower and the boiler therefore lighter and less 
expensive in manufacture and maintenance. 
The same is true of most other British multi- 
cylinder locomotives and it seems strange that 
this way of offsetting the disadvantages of 
multiple cylinders was not adopted. 

The three-cylinder simple was initiated in 
twentieth century Britain by the Great Eastern 
well-tank 0—10—0, of which the most remark- 
able feature was the inside connecting-rod 
made in the form of a frame encircling the 
leading axle merely to dissipate the designer's 
fear of some imaginary disadvantage in an 
inclined cylinder. In special tests of accelera- 
tion this locomotive agreed with the 
expectations of elementary mechanics but 
never hauled any revenue-earning train. 
By contrast, the Great Central three-cylinder 
0-8-4 tanks, built largely of standard 
components, were employed for nearly fifty 
years in hump-shunting at Wath near 
Barnsley. The North Eastern used three- 
cylinder 4-8-0 tanks for similar duty and 
afterwards built many different locomotives 
with three cylinders. No one else used the 
North Eastern layout, including a crank axle 
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congested with six eccentrics and under-boiler 
space ahead of it packed with mechanism, 
but Gresley’s Great Northern system with 
outside valve gear and no eccentrics at all was 
successfully applied on the L.N.E.R. No 
other organisation, however, made any 
extensive use of the principle of operating the 
third valve by mechanism driven by the other 
two. 

The merits of three-cylinder and four- 
cylinder layouts are nearly balanced, but the 
latter has the disadvantage of much more 
severely restricting the width of the crank 
axleboxes. Three-cylinder locomotives built 
for British railways have been more than 
three times as numerous as four-cylinder 
locomotives. A few of the latter have had 
cranks set to give eight exhaust beats per 
revolution, but with no discernible advantage.* 

By post-1939 standards, multi-cylinder 
locomotives tend to be regarded as “ luxury 
models” replaceable for the most part by 
less expensive two-cylinder designs, some of 
whose disadvantages are mitigated by reduc- 
ing the proportion of balanced reciprocating 
parts and by laying heavier rails. 


BOILER PRESSURE 


In the B.R. ** Britannia ” “* Pacific,” it was 
necessary to use a boiler pressure of 250 Ib per 
square inch in order to secure the desired 
nominal tractive effort with the selected size 
of driving wheels and the largest practicable 
two cylinders. In the G.W.R. “ King” of 
1927 the same pressure was adopted for the 
same reason with the largest four equal 
cylinders that were practicable in the very 
restricted de Glehn layout that Swindon 
convention enforced. (The inside cylinders 
could have been larger than those outside the 
frame, but Churchward might not have 
approved.) 

In parallel with these examples of high 
boiler pressure adopted as a_ technical 
necessity (the only sound reason) there have 
been many cases of unnecessarily high 
pressures adopted for compliance with fashion 
or, in more dignified words, for reasons of 
prestige. This may be hotly denied, but it isa 
phenomenon that has also been noticed™ in 
another branch of steam-power practice. 

On the Southern Railway, the “* Pacifics ’ 
were given 280 Ib boiler pressure in 1941 and 
the Great Western equalised with the ** 1000” 
class 4-6-0s in 1945, but in both cases, 250 Ib 
was later substituted. On the L.M.S. a 
wholly unnecessary 300 lb was contemplated 
in a 4-6-4" that was, fortunately, never built. 

Other things being equal, rise in the de- 
signed working pressure of a boiler of any 
specified power leads to greater weight, 
prime cost and maintenance cost. In particu- 
lar, advance beyond 200 Ib per square inch 
has been mentioned as noticeably detrimental 
in the last respect,® * but these disadvantages 
have been accepted as part of the price to pay 
for keeping up with the Joneses. 

The lack of any appreciable advantage from 
unnecessarily high boiler pressure is one of 
the facts that the casual student of this 
subject contests bitterly. He has genuine 
difficulty in believing that the energy in a 
pound of steam at any specified temperature 
is the same whether its pressure is | Ib per 
square inch or a thousand times as much. 
He cannot see why the sveed of steam through 
a suddenly-opened pori should be determined 
by the temperature of the steam and not by its 
pressure. 

There is no thermodynamic advantage in 
raising boiler pressure above about 180 lb per 
square inch*** but it does pack every pound 
of steam into smaller yolume and this is useful 
where space is limited. 





There are on the other hand, substantial 
rewards for keeping down the boiler pressure. 
For example, the excellent LMS Class “5” 
4-6-0 could have been designed for 180 Ib 
instead of 225 lb. working pressure and if the 
consequently possible saving in boiler-weight 
had been used to thicken the frame-plates, 
cracking of frames could have been eliminated 
from this class (see Ref. 15, pp. 84, 148, 174 
and 175). 


MULTIPLE EXHAUST 


A plain blast-pipe and single petticoat pipe 
can be designed to draw from any British 
locomotive the maximum power normally 
expected from it in reasonably good working 
conditions and no front-end modification, 
such as the use of multiple exhaust, can 
perceptibly improve on it. This explains 
why trials of multiple exhausts on British 
locomotives before 1940 did not lead to any 
wide adoption of them. On the other hand, 
they were employed to striking effect in 
France where locomotives were habitually 
worked much harder than is or was common 
in Britain. Similarly, no justification could 
be found for including them in the British 
Railways standard designs developed after 
1948. On the other hand, deterioration in 
fuel and maintenance in and after World War 
II led to the application of multiple exhausts 
to some existing designs. 

As a single blast-pipe can be designed to 
work any British locomotive at well above 
normal British combustion rates with a 
blast-pipe pressure of about 8 lb per square 
inch above atmosphere, the absolute limit of 
possible proportional gain by any other 
draughting arrangement is the ratio of 8 to 
the mean effective pressure in the cylinders. 
In practice, multiple exhaust does not gain 
more than about 4 Ib per square inch in mean 
effective pressure." The greatest advantage 
is therefore where the mean effective pressure 
is low, as at high speed or in a locomotive 
with low boiler pressure. Yet the vast 
majority of British applications of multiple 
exhaust have been to locomotives with boiler 
pressures of 220 lb per square inch or higher. 

In practice, replacement of a_ single 
exhaust by a multiple exhaust has often led to 
a much greater advance in apparent maximum 
output of a locomotive than can be explained 
by reduction in back pressure. The probable 
reason is that the softer sound of the low- 
pressure exhaust induces the driver to work 
the engine at power outputs from which the 
sound of a single exhaust might deter him. 
If the fireman also fails to realise the intensity 
of draught created by even a quiet multiple 
exhaust and overlooks the resultant high 
power output, he may be led to believe and 
to report that the engine burns a lot of coal. 

Estimation of power output by direct 
measurement of blast-pipe pressure instead 
of judgment by sound is the basis of a very 
successful Swindon system of testing loco- 
motives on the road." 


WHEEL ARRANGEMENTS 


The outside cylinder 4-6-0, first tentatively 
adopted in Britain for fast passenger train 
service near the turn of the century, is still 
widely employed in that capacity. With a 
wheel diameter of about 6ft however, it is 
now usually described as a “ mixed traffic ” 
locomotive and the first example of its present 
form was the “483” class introduced by 
Urie on the South Western in 1913. This was 
a 4-6-0 with a superheater, two cylinders 
(outside) and piston valves worked by 
Walschaerts gear. The valves were not 
large enough to feed the cylinders adequately 
at high speed and early cut-off and so even 


107 


the large-wheeled version of this design lacked 
the sparkle of speed shown by Great Western 
4-6-0s of comparable size. This defect has 
been avoided in more modern mixed traffic 
4-6-0s, of which there are more than 1700 in 
Great Britain. 

Since 1922 British 4-6-2 locomotives have 
gradually increased in number to nearly 500 
and in addition there are some 180 Gresley 
2-6-2s of similar power capacity. British 
railway traffic has never warranted such lafge 
numbers of such large locomotives unless it 
be accepted that service conditions are so bad 
as to limit most of these locomotives to power 


outputs within the capacity of 4-6-0s of 
thirty years ago 

Ihe presence of non-driving wheels at the 
rear of a locomotive makes the adhesion 


weight uncertain in general and sacrifices the 
positive increase that the backward pull of the 
drawbar otherwise produces. For 
reasons, “ Pacifics” and 2-6-2s are 
effective in starting from rest than are 4—6—Os 
of the same adhesion weight. Complaints 
about persistent slipping of * Pacifics” at 
30 m.p.h. and over probably originate in 
sanding geat inadequate for such a speed 

The 4-2-2 and 4-4-0 wheel arrangements 
widely used for British passenger trains in 
1900, have given place to 4-6-0s and 4-6-2s, 
the 4-4-2 having been adopted and aban- 
doned in fifty years. On the freight side, 
changes have been less marked, much work 
still being done by inside-cylinder 0-6-0s as 
for a hundred years past and a number of 
0-8—Os also remain in service. Reversion to 
outside cylinders caused these wheel arrange- 
ments to be superseded by the 2-6-0 and the 
2-8-0. Locomotives built for the War 
Department during World War II introduced 
the 2-10-0 to Great Britain and it is now 
represented by the numerous, and highly 
regarded, B.R. class “* 9.” 

For shunting and other short-distance 
freight work there has been little need to 
depart from the 0-6-0T, and even as late as 
1953 the Western Region was using this 
wheel arrangement in new “ wet-steam ” 
flat-valve locomotives that are pure Stephen- 
son except for the pannier tanks which are 
pure Swindon. 

In the ten years preceding World War | 
there arose a fashion of large tank engines for 
fast passenger train service, and this culmi- 
nated in the four-cylinder 4-6-4T built at 
Horwich for the L.M.S. in 1924. None of 
the larger locomotives of this cult seems to 
have been strikingly successful. On the 
other hand, the Great Western 2-6-2T was 
built in considerable numbers for suburban 
and branch-line service, but on the other 
lines the 2-6-4T has been more widely 
adopted because of its greater bunker 
capacity and the aim to make every locomotive 
able to do a full day's work without inter- 
mediate refuelling. 


these 


less 


SOME DETAILS 


The grouping of 1923 afforded oppor- 
tunities for official comparison of details of 
design and construction used by different 
railway organisations and some remarkable 
varieties of imperfection were discovered 
On the L.M.S., for example, E. S. Cox 
examined? different designs of axlebox, none 
of which equalled the performance of the 
Swindon design adopted by Stanier. A 
significant point in this design was its 
avoidance of holes and grooves in the loaded 
area of the journal; the classic experiments of 
Beauchamp-Tower in 1883 should have 


‘Impressed the importance of this on all 


designers. 
An investigation® on coupling-rod loading 
revealed a ratio of 5 to | in different designers’ 
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estimates of the safe compressive load on such 
arod. Perusal of the discussion on the same 
paper leads to the conclusion that the common 
adoption of the I-section for coupling-rods is 
a mistake as they almost invariably fail by 
laterai bending and not by excessive stresses 
due to centrifugal force. The original rect- 
angular section from which the I is produced 
by milling is very much stronger and therefore 
is less easily bent. This was discovered at 
Swindon in 1906 when the rectangular section 
was therefore standardised, but elsewhere 
much time and effort have been expended 
on weakening coupling-rods by high-power 
milling. 

Lightening of  coupling-rods and 
connecting-rods by adopting thin sections of 
alloy steel has not been universally accepted 
as desirable; substitution of alloy steel for 
mild steel makes no difference to the resis- 
tance of a rod to buckling under axial load 
or to its axial stiffness, which is a vital factor 
in certain natural vibrations that are suspected 
to be the cause of certain types of failure of 
coupling-rods.* ? ” 

The inevitable dynamic unbalance in a 
two-cylinder engine makes its riding very 
rough and uncomfortable when wear has 
produced appreciable play of axleboxes in 
hornblocks. In the L.M. Region the rate of 
wear at these points was considerably reduced 
by using liners made of manganese steel, and 
the mileage of L.M. class “5” 4-6-0s 
between successive major overhauls was 
thereby increased by about 35 per cent. 
This is a good example of a small detail- 
change that produces a substantial economy 
in running cost. 

Even in so advanced a design as that of the 
Gresley streamlined Pacific of 1935, the inside 
big-end was liable to overheat unless kept 


adjusted with special care, but it was made 
far less sensitive in this respect by a trifling 
detail change effected a few years ago. As an 


intermediate palliative the big-ends were 
loaded with a chemical that generates a smell 
like garlic when a particular temperature is 
exceeded in order to tell the driver that 
trouble is brewing. 


PROVISION FOR ENGINEMEN 

The user of almost any machine occasion- 
ally wonders whether the designer himself 
ever expected to be compelled to use it or to 
repair it, and enginemen are often constrained 
to believe that the designer of a locomotive 
adds the cab and footplate in whatever space 
may be left when everything else has been 
considered. The position is rarely quite so 
bad as that, but it must be conceded that 
some cab arrangements suggest little appre- 
ciation of the details of enginemen’s working 
conditions. 

It is common, for example, for coal to be 
delivered to the fireman at footplate level, 
although it could just as readily be at firehole 
level. Stroudley did this in the nineteenth 
century and so did Bowen-Cooke in the 
twentieth. British Railways also do it in 
conjunction with the Great Eastern practice 
of extending the footplate back over the gap 
between the engine-frame and that of the 
tender. 

Fire-door designs are barely credible. 
On the Great Western the door is normally 
left open, but the fireman hauls a half-height 
flap-plate up in front of the opening after 
every shovelful of coal. On the L.N.E.R. a 
butterfly plate is pivoted on a horizontal axis 
at mid-height of the opening so as to combine 
maximum obstruction for the shovel with 
maximum access of air. On the L.M.S. and 
B.R. the door is in the form of two heavy 
box-form double-deflector plates which, even 
when pushed in front of the opening, do 


little more than reduce emission of light. 
On the Southern the most notable form of 
fire-door is in the form of two wings normally 
covering the opening but moved away by 
steam power when the fireman depresses a 
pedal from its running position about 8in 
above the floor. Release of the pedal causes 
the doors to close and this can readily be 
done after feeding every shovelful of coal. 
The need for the fireman to stand on one foot 
while reaching for the pedal with the other, 
and the occasional premature closing of the 
door while the fireman’s hands are near it, 
have been regarded as disadvantages. 

(All the necessities in this detail are covered 
by a mechanism of elemental simplicity that 
allows the fire-door to fall open by gravity 
when a trigger is loaded by side pressure 
from the sole of the fireman's shoe and that 
allows the door to be closed by the shovel 
immediately after each “ shot.”’) 

Although every widely used variety of 
fire-door and, indeed, of every other cab- 
fitting can be criticised on one score or 
another, the practical effect is less than might 
be expected because human beings can get 
used to almost anything and eventually 
cease to complain. This may allow the 
responsible designer to forget the matter, but 
it still leaves an clement of inefficiency in the 
operating conditions. 

Some designs of locomotive have failed to 
come up to reasonable expectations simply 
because they had features that made them 
unnecessarily difficult to fire properly. A 
good fireman in a good humour could make 
them perform creditably, but most firemen 
are unable or unwilling to take special 
interest in counteracting the results of a defect 
in design and so the class of locomotive 
retains an indifferent reputation, no matter 
what other modifications may be made to it 
in the absence of recognition of the real fault. 

Even with every good intention in the 
designer, the utility and convenience of any 
new assemblage of cab fittings seems im- 
possible to predict and difficult to assess even 
after trial. Enginemen have often accus- 
tomed themselves to unnecessary awkward- 
ness before any report about it has penetrated 
to anyone willing and able to alleviate it and, 
indeed, there can be widely different opinions 
about every aspect of footplate work. Some 
firemen, for example, will complain if the 
firehole deflector plate is not so long as it 
ought to be, while others will throw it over- 
board whatever its length. 

The designer of British Railways standard 
cabs could never hope to suit every engine- 
man, but a determined attempt was made to 
combine what seemed to those in authority to 
be the best of existing arrangements. 

The mounting of the cab on the boiler of 
each tender engine instead of on the frame 
would seem to be sound practice, and it is 
probably wrong to blame it for the excep- 
tional noise in B.R. cabs of this type. 


GENERAL DESIGN POLICY 


The abundance and low cost of labour in 
1900 made it unnecessary to develop really 
economical designs and left designers free to 
comply with certain current conventions. 
An ideal at that time was to present a smooth 
exterior and to this end components of loco- 
motives were concealed in spite of the 
resultant rise in cost of maifitenance. Exami- 
nation of sixty-year-old drawings shows 
almost incredible examples of this; a very 
remarkable case was the positioning of 
London and North Western injectors under 
the footplate in a narrow space between the 
ash-pan and the rear coupled axle. The 
reliability of the Crewe injector evidently in- 
spired a faith that no modern design can equal. 
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In some other countries there was more 
enlightened thinking on the subject of 
accessibility, and when it spread here the 
resultant rational designs perturbed amateur 
admirers of the age of concealment and even 
some professionals suffered nameless fears. 

There were a few attempts to ease the lot of 
those who did the most unpleasant regular 
jobs on steam locomotives, such as fire- 
dropping and smokebox emptying. There 
was evidently no economic necessity for this 
as very crude methods of fuelling and 
emptying locomotives are still in common 
use, but it is nevertheless possible that full 
scale mechanisation of locomotive shed 
work would have paid for itself in the past. 

Only very limited use has been made here 
of special feed-water treatment‘ that has very 
markedly reduced locomotive boiler main- 
tenance costs in France since 1939. Similarly, 
there are very few duplicates of the locomotive 
inspection chamber introduced in Britain 
during World War Il. In this chamber, 
under a ventilated roof and over a pit, stands 
every locomotive for a few minutes on 
returning to the shed, while every part is 
strongly lit to facilitate discovery of such 
defects as loose or missing nuts. 

The only general improvement in design to 
facilitate daily servicing has been the wider 
use of rocking-grates and _ self-emptying 
ash-pans since World War II than there was 
before, but even now they are uncommon 
outside their universal application in B.R. 
standard designs. The self-emptying smoke- 
box, designed so that half-burned ** char ”’ is 
thrown from the chimney instead of accumu- 
lating in the box, has not won universal 
commendation in this country; it is not 
always possible to apply the self-cleaning 
principle without detrimental effect on the 
draught through the fire. 

The “individual costing” procedure 
applied on the L.M.S. gave, probably for the 
first time, reasonably reliable figures for the 
running costs of locomotives and showed 
marked disparities between designs inherited 
from various constituent companies of the 
L.M.S. group. Information of the same 
sort was invaluable when the time came to 
design new British Railways standard classes 
after nationalisation in 1948. Although by 
this time each of the four groups had 
developed sound designs for the ordinary 
classes of railway haulage, it was deemed 
desirable, for non-technical reasons, not to 
adopt any of them but to draw up an entirely 
new set of designs with maximum inter- 
changeability of components, just as Church- 
ward did nearly a half-century earlier. As in 
his practice, every B.R. design had only two 
(outside) cylinders; in addition outside 
Walschaerts valve gear is a B.R. standard 
feature whereas in 1901 it had not been 
thoroughly tried out in America and so 
Churchward adopted Stephenson gear as was 
common there. 

Sound reasons were produced to show why 
no British Railways locomotive should have 
multiple exhaust or more than two cylinders, 
or anything but piston valves, but old habits 
prevailed in the end to the extent of the 
building of a single three-cylinder ** Pacific ” 
with poppet valves and double chimney. 

The last B.R. design, the class “9” 
2—!0-0 for freight service, has had occasional 
use ON passenger trains, and with them has 
sometimes touched speeds up to 90 m.p.h. 
This has naturally suggested that here is the per- 
fect all-purpose steam locomotive, but those in 
authority have frowned on speeds higher 
than 60 m.p.h. with these engines. Over the 
last century there have been repeated examples 
of high speeds by freight engines followed 
every time by the hint that the case for large 
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driving wheels was thereby disproved. What 
the enthusiast overlooks is the difference 


between an occasional sprint and a class of 


duty that demands comparable speed regu- 
larly. Greater wear and tear is to be 
expected with marked rise in rotational 
speeds of the driving wheels and this in itself 
would justify the practice of adopting the 
largest possible driving-wheel diameter when 
designing for high-speed service. 

Streamlining of locomotives is a prestige 
feature that has been largely dropped. The 
Great Western was the first in Britain to try 
it and the first to discard it. It has been 
retained (apart from a detail) on the Gresley 
“ Pacifics ** to which it was applied in 
1935-38 and which were used before 1940 
on services with average speeds perhaps high 
enough to make its power-saving perceptible. 
On the L.M.S. and the Southern Region it has 
been abandoned, and so British practice shows 
that this particular idea of George Stephen- 
son’s is not in fact worth while. 

Despite the general excellence of B.R. 
designs (and many others in wide use), no 
more steam locomotives are to be built for 
British Railways. It is not that the real 
running cost of steam locomotives need be 
significantly higher than that of any known 
alternative, but rather that they do not fit in 
well with the modern practice, following a 


Light Aircraft 


HERE has been announced by the Light 
Aircraft Division of Short Brothers and 
Harland, Ltd., a freighter for 3000 lb payload 
with the ease of loading and facility for air- 
dropping that are now expected with heavy 
military transports. The SC-7 “ Skyvan,” which 
is designed around a highly functional box- 
shaped fuselage, traces its ancestry from the 
Miles *“* Aerovan”’ ; it will be recalled that the 
firm of Hurel-Dubois and Miles (Aviation), Ltd., 
demonstrated at the $.B.A.C. Exhibition in 1957 
the HDM-105, an * Aerovan” with a high aspect 
ratio wing and lifting bracing on Hurel-Dubois 
principles, and projected a larger version with 
two horizontally opposed engines, the HDM-106 
“Caravan.” It proved impossible to finance 
this project, and concept and design were sold 
to Short Brothers and Harland, Ltd. The latter 
considers that 600 yard fields are so widely 
available that the extra expense of S.T.O.L. 
performance would not enhance the market 
prospects for the machine (the Miles project was 
visualised as having application in such adverse 
environments as colonial warfare in Africa) and 
so the aspect ratio has dropped to 11-1, the plan 
form remaining rectangular, and a laminar flow 
section been adopted ; the increase in induced 
and reduction in profile drag have raised the 
minimum power speed roughly 100 per cent, so 
the flaps-up stall, power on, is now 55 knots and 
the final approach speed 80 knots. It should 
perhaps be interpolated that the attainment of 
laminar flow is not critical to the performance, 
the section being chosen rather to yield a wide 
range of C; at low Cp—it is N.A.C.A. 63,-614 
rather than in the expectation of delaying 
transition right across the span, and, in fact, the 
skin panels are butt-jointed with external cover 
straps. The new aircraft has been designed for 
equal take-off and landing distances of 577 yards 
at 5000ft and 1.S.A. + 30 deg. Cent., the balanced 
field length for air-line operation in this case 
being 1066 yards. Our illustration shows that 
the inward-hinging door necessary for air-drop- 
ping gives the fuselage very much the shape of an 
aerofoil, and the stability and control problems 
centred on the pitching moments induced by the 
fuselage ; it is anticipated that control effective- 
ness will not circumscribe the flight envelope, to 
the extent that there should be 8 deg. of elevator 
travel still available at the stall, and that the c.g. 
range will allow a tolerance of nearly 4ft on the 
c.g. of a 3000 Ib load. 
While the machine may appear primitive, the 
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long lead by the automobile industry, of 
designing machines so that they can be 
handled by people of poor physique and low 
mentality. The steam locomotive at its best 
demands of operating staff qualities higher 
than now suffice to produce a comfortable 
living in other industrial spheres, and so it 
sets its Owners an exceptionally severe 
problem in recruiting labour of adequate 
quality in adequate quantity. 
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for Freighting 


design avails itself of advanced techniques where 
they are appropriate. The engines are Conti- 
nental GTSIO-520 flat sixes with direct fuel 
injection and a rated altitude of 10,000ft, so 
that operation is practical virtually anywhere 
provided airframe icing beyond the capability of 
the chemical systems on propellers and aerofoils 
is not encountered. The accurate contours 
demanded for laminar flow are obtained by 
extensive use of bonding, the skin panels being 
composed of a corrugated sheet with the “crests” 
flat and bonded with “ Redux” to a smooth outer 
skin—the result may be likened to a Junkers W.34 
or Ford Trimotor panel with an aerodynamic 
surface added. The ribs or formers pick up the 
panel at the “crest ”’ and are riveted through 
The panels are bonded in an autoclave, but for 
repair in the field it is intended that the outer 
surface should have a patch attached by cold 
bonding and the inner, stabilising sheet be 
mended with angles attached by blind riveting. 
This construction explains the predominance of 
surfaces with straight parallel generators, the 
corrugated sheet running from end to end of, say, 
one wing, and the outer skin running at right 
angles and being graded in thickness according 
to the load. This construction is expected, 
because of the absence of stress-raisers at fasten- 
ings, to be highly fatigue resistant, since the 


aircraft will be sold with a guaranteed safe life. 
The fuselage has an available volume 6ft 6in 
long, 


square by |6ft the floor being strong 
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enough for 150 Ib per square foot anywhere and 
300 Ib per square foot in the centre; it is 
provided with combined lashing points and 
seat attachments. This space is large enough to 
accept the biggest vehicle within the 3000 Ib 
maximum payload, a Citroen “ Safari.” So 
that the full width of the hold can be occupied 
by freight, doors at floor level open outward 
to give access to the lashings. The floor is at 
less than truck-bed height, 2ft 2in, and jacks are 
provided under the rear sill to prevent its height 
changing with load. The fuselage can accom 
modate up to fifteen passenger seats (with a 
toilet and pantry over the rear door), twelve 
stretcher cases, twelve armed parachute soldiers, 
or crop-dusting or -spraying apparatus. A rolier 
conveyor on the floor will allow loads up to 
Sft high and about 2800 lb in weight to be 
parachuted down. 

The flight deck is designed for a crew of one, 
although dual control can be provided. Par 
ticularly comprehensive is the radio equipment 
which is allotted the space between the 
normally occupied by the engine controls, which 
on this machine are in the roof conveniently 
near to the engines. The radio equipment is to 
one of two ordained standards, v.h.f. communica 
tions and v.o.r. navigation or h.f. communica 
tions and a.d.f. navigation ; the actual equip 
ment has been selected from the best available 
and is predominantly of United States origin. 

The aircraft is sufficiently powerful to attain 
the B.C.A.R. second sector climb gradient of 
2-4 per cent at 5000ft and L.S.A 30 per cent 
with 200 Ib to spare, and has been stressed for 
an all-up weight of 9000 Ib, so it is expected to 
evolve into a 2 (short) ton freighter 


seats 


Leading Particulats 


Overall dimensions 


Length jaf tt 

Span 64f 1 

Height 13m 10-4 

Fuselage 

Gross internal volume 1195 cubic feet 

Crew compartment volume 132 cubic feet 

Main hold volume 680 cubic fe 

Main hold floor area 104 square feet 
Acrofouls Wing Tailplane i 
Gross area 173 sq. ft 83 sq. ft YY sa. f 
Span 64ft lin 20Tt Jin of I 
Aspect ratio itt 4-95 

Weights 

Structure, Ib 2697 

Power plant, Ib 1455 

Fuel and oil supply, Ib 108 

Airframe and equipment services, Ib 178 

Airframe equipment, ib 118 

Furnishings. Ib 67 

Operators service items, |b w)7 

Weight, less fuel and payload, Ib S30 

Fuel and payload, Ib 1270 

All-up weight, Ib R600 


Two prototypes are under construction and 
the first is expected to fly in mid-1961 ; produc 
tion aircraft should be available in 1962. We 
are informed that much interest has already 
been evinced, particularly by military operators 
It is hoped to reduce the cost of production 
aircraft by manufacturing much of the equip- 


ment in Great Britain—engines, for instance, 
may be built by Rolls-Royce, Ltd., under 
licence. Nevertheless, it is not considered out 


of the question for the SC-7 to be built by the 
Beech Aircraft Corporation, Wichita, Kansas, 
whose aircraft are distributed in this country by 
Short Brothers and Harland, Ltd., in conjunction 
with Aircraft Associates, Ltd. 





A model of the ** Skyvan,”’ the first British aeroplane to have certificated turbo-charged engines 
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estimates of the safe compressive load on such 
arod. Perusal of the discussion on the same 
paper leads to the conclusion that the common 
adoption of the I-section for coupling-rods is 
a mistake as they almost invariably fail by 
lateral bending and not by excessive stresses 
due to centrifugal force. The original rect- 
angular section from which the I is produced 
by milling is very much stronger and therefore 
is less easily bent. This was discovered at 
Swindon in 1906 when the rectangular section 
was therefore standardised, but elsewhere 
much ‘time and effort have been expended 
on weakening coupling-rods by high-power 
milling. 

Lightening of coupling-rods and 
connecting-rods by adopting thin sections of 
alloy steel has not been universally accepted 
as desirable; substitution of alloy steel for 
mild steel makes no difference to the resis- 
tance of a rod to buckling under axial load 
or to its axial stiffness, which is a vital factor 
in certain natural vibrations that are suspected 
to be the cause of certain types of failure of 
coupling-rods.* ? °° 

The inevitable dynamic unbalance in a 
two-cylinder engine makes its riding very 
rough and uncomfortable when wear has 
produced appreciable play of axleboxes in 
hornblocks. In the L.M. Region the rate of 
wear at these points was considerably reduced 
by using liners made of manganese steel, and 
the mileage of L.M. class “5” 4-6-0s 
between successive major overhauls was 
thereby increased by about 35 per cent. 
This is a good example «° a small detail- 
change that produces a substantial economy 
in running cost. 

Even in so advanced a design as that of the 
Gresley streamlined Pacific of 1935, the inside 
big-end was liable to overheat unless kept 


adjusted with special care, but it was made 
far less sensitive in this respect by a trifling 
detail change effected a few years ago. As an 


intermediate palliative the big-ends were 
loaded with a chemical that generates a smell 
like garlic when a particular temperature is 
exceeded in order to tell the driver that 
trouble is brewing. 


PROVISION FOR ENGINEMEN 

The user of almost any machine occasion- 
ally wonders whether the designer himself 
ever expected to be compelled to use it or to 
repair it, and enginemen are often constrained 
to believe thai the designer of a locomotive 
adds the cab and footplate in whatever space 
may be left when everything else has been 
considered. The position is rarely quite so 
bad as that, but it must be conceded that 
some cab arrangements suggest little appre- 
ciation of the details of enginemen’s working 
conditions. 

It is common, for example, for coal to be 
delivered to the fireman at footplate level, 
although it could just as readily be at firehole 
level. Stroudley did this in the nineteenth 
century and so did Bowen-Cooke in the 
twentieth. British Railways also do it in 
conjunction with the Great Eastern practice 
of extending the footplate back over the gap 
between the engine-frame and that of the 
tender. 

Fire-door designs are barely credible. 
On the Great Western the door is normally 
left open, but the fireman hauls a half-height 
flap-plate up in front of the opening after 
every shovelful of coal. On the L.N.E.R. a 
butterfly plate is pivoted on a horizontal axis 
at mid-height of the opening so as to combine 
maximum obstruction for the shovel with 
maximum access of air. On the L.M.S. and 
B.R. the door is in the form of two heavy 
box-form double-deflector plates which, even 
when pushed in front of the opening, do 


little more than reduce emission of light. 


On the Southern the most notable form of 


fire-door is in the form of two wings normally 
covering the opening but moved away by 
steam power when the fireman depresses a 
pedal from its running position about 8in 
above the floor. Release of the pedal causes 
the doors to close and this can readily be 
done after feeding every shovelful of coal. 
The need for the fireman to stand on one foot 
while reaching for the pedal with the other, 
and the occasional premature closing of the 
door while the fireman’s hands are near it, 
have been regarded as disadvantages. 

(All the necessities in this detail are covered 
by a mechanism of elemental simplicity that 
allows the fire-door to fall open by gravity 
when a trigger is loaded by side pressure 
from the sole of the fireman’s shoe and that 
allows the door to be closed by the shovel 
immediately after each * shot.”’) 

Although every widely 
fire-door and, indeed, of every other cab- 
fitting can be criticised on one score or 
another, the practical effect is less than might 
be expected because human beings can get 
used to almost anything and eventually 
cease to complain. This may allow the 
responsible designer to forget the matter, but 
it still leaves an clement of inefficiency in the 
operating conditions. 

Some designs of locomotive have failed to 
come up to reasonable expectations simply 
because they had features that made them 
unnecessarily difficult to fire properly. A 
good fireman in a good humour could make 
them perform creditably, but most firemen 
are unable or unwilling to take special 
interest in counteracting the results of a defect 
in design and so the class of locomotive 
retains an indifferent reputation, no matter 
what other modifications may be made to it 
in the absence of recognition of the real fault. 

Even with every good intention in the 
designer, the utility and convenience of any 
new assemblage of cab fittings seems im- 
possible to predict and difficult to assess even 
after trial. Enginemen have often accus- 
tomed themselves to unnecessary awkward- 
ness before any report about it has penetrated 
to anyone willing and able to alleviate it and, 
indeed, there can be widely different opinions 
about every aspect of footplate work. Some 
firemen, for example, will complain if the 
firehole deflector plate is not so long as it 
ought to be, while others will throw it over- 
board whatever its length. 

The designer of British Railways standard 
cabs could never hope to suit every engine- 
man, but a determined attempt was made to 
combine what seemed to those im authority to 
be the best of existing arrangements. 


The mounting of the cab on the boiler of 


each tender engine instead of on the frame 
would seem to be sound practice, and it is 
probably wrong to blame it for the excep- 
tional noise in B.R. cabs of this type. 


GENERAL DESIGN POLICY 


The abundance and low cost of labour in 
1900 made it unnecessary to develop really 
economical designs and left designers free to 
comply with certain current conventions. 
An ideal at that time was to present a smooth 
exterior and to this end components of loco- 
motives were cancealed in spite of the 
resultant rise in cost of maifitenance. Exami- 
nation of sixty-year-old drawings shows 
almost incredible examples of this; a very 
remarkable case was the positioning of 
London and North Western injectors under 
the footplate in a narrow space between the 
ash-pan and the rear coupled axle. The 
reliability of the Crewe injector evidently in- 
spired a faith that no modern design can equal. 


used variety of 
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In some other countries there was more 
enlightened thinking on the subject of 
accessibility, and when it spread here the 
resultant rational designs perturbed amateur 
admirers of the age of concealment and even 
some professionals suffered nameless fears. 

There were a few attempts to ease the lot of 
those who did the most unpleasant regular 
jobs on steam locomotives, such as fire- 
dropping and smokebox emptying. There 
was evidently no economic necessity for this 
as very crude methods of fuelling and 
emptying locomotives are still in common 
use, but it is nevertheless possible that full 
scale mechanisation of locomotive shed 
work would have paid for itself in the past. 

Only very limited use has been made here 
of special feed-water treatment* that has very 
markedly reduced locomotive boiler main- 
tenance costs in France since 1939. Similarly, 
there are very few duplicates of the locomotive 
inspection chamber introduced in Britain 
during World War Il. In this chamber, 
under a ventilated roof and over a pit, stands 
every locomotive for a few minutes on 
returning to the shed, while every part is 
strongly lit to facilitate discovery of such 
defects as loose or missing nuts. 

The only general improvement in design to 
facilitate daily servicing has been the wider 
use of rocking-grates and _ self-emptying 
ash-pans since World War II than there was 
before, but even now they are uncommon 
outside their universal application in B.R. 
standard designs. The self-emptying smoke- 
box, designed so that half-burned ** char ” is 
thrown from the chimney instead of accumu- 
lating in the box, has not won universal 
commendation in this country; it is not 
always possible to apply the self-cleaning 
principle without detrimental effect on the 
draught through the fire. 

The “individual costing” procedure 
applied on the L.M.S. gave, probably for the 
first time, reasonably reliable figures for the 
running costs of locomotives and showed 
marked disparities between designs inherited 
from various constituent companies of the 
L.M.S. group. Information of the same 
sort was invaluable when the time came to 
design new British Railways standard classes 
after nationalisation in 1948. Although by 
this time each of the four groups had 
developed sound designs for the ordinary 
classes of railway haulage, it was deemed 
desirable, for non-technical reasons, not to 
adopt any of them but to draw up an entirely 
new set of designs with maximum inter- 
changeability of components, just as Church- 
ward did nearly a half-century earlier. As in 
his practice, every B.R. design had only two 
(outside) cylinders; in addition outside 
Walschaerts valve gear is a B.R. standard 
feature whereas in 1901 it had not been 
thoroughly tried out in America and so 
Churchward adopted Stephenson gear as was 
common there. 

Sound reasons were produced to show why 
no British Railways locomotive should have 
multiple exhaust or more than two cylinders, 
or anything but piston valves, but old habits 
prevailed in the end to the extent of the 
building of a single three-cylinder ** Pacific ” 
with poppet valves and double chimney. 

The last B.R. design, the class “9” 
2—!0_0 for freight service, has had occasional 
use ON passenger trains, and with them has 
sometimes touched speeds up to 90 m.p.h. 
This has naturally suggested that here is the per- 
fect all-purpose steam locomotive, but those in 
authority have frowned on speeds higher 
than 60 m.p.h. with these engines. Over the 
last century there have been repeated examples 
of high speeds by freight engines followed 
every time by the hint that the case for large 
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driving wheels was thereby disproved. What 
the enthusiast overlooks is the difference 
between an occasional sprint and a class of 
duty that demands comparable speed regu- 
larly. Greater wear and tear is to be 
expected with marked rise in rotational 
speeds of the driving wheels and this in itself 
would justify the practice of adopting the 
largest possible driving-wheel diameter when 
designing for high-speed service. 

Streamlining of locomotives is a prestige 
feature that has been largely dropped. The 
Great Western was the first in Britain to try 
it and the first to discard it. It has been 
retained (apart from a detail) on the Gresley 
“ Pacifics"’ to which it was applied in 
1935-38 and which were used before 1940 
on services with average speeds perhaps high 
enough to make its power-saving perceptible. 
On the L.M.S. and the Southern Region it has 
been abandoned, and so British practice shows 
that this particular idea of George Stephen- 
son's is not in fact worth while. 

Despite the general excellence of B.R. 
designs (and many others in wide use), no 
more steam locomotives are to be built for 
British Railways. It is not that the real 
running cost of steam locomotives need be 
significantly higher than that of any known 
alternative, but rather that they do not fit in 
well with the modern practice, following a 


Light Aircraft 


HERE has been announced by the Light 
Aircraft Division of Short Brothers and 
Harland, Ltd., a freighter for 3000 lb payload 
with the ease of loading and facility for air- 
dropping that are now expected with heavy 
military transports. The SC-7 “ Skyvan,”’ which 
is designed around a highly functional box- 
shaped fuselage, traces its ancestry from the 
Miles *“* Aerovan”’ ; it will be recalled that the 
firm of Hurel-Dubois and Miles (Aviation), Ltd., 
demonstrated at the $.B.A.C. Exhibition in 1957 
the HDM-105, an ** Aerovan”’ with a high aspect 
ratio wing and lifting bracing on Hurel-Dubois 
principles, and projected a larger version with 
two horizontally opposed engines, the HDM-106 
“Caravan.” It proved impossible to finance 
this project, and concept and design were sold 
to Short Brothers and Harland, Ltd. The latter 
considers that 600 yard fields are so widely 
available that the extra expense of S.T.O.L. 
performance would not enhance the market 
prospects for the machine (the Miles project was 
visualised as having application in such adverse 
environments as colonial warfare in Africa) and 
so the aspect ratio has dropped to 11-1, the plan 
form remaining rectangular, and a laminar flow 
section been adopted ; the increase in induced 
and reduction in profile drag have raised the 
minimum power speed roughly 100 per cent, so 
the flaps-up stall, power on, is now 55 knots and 
the final approach speed 80 knots. It should 
perhaps be interpolated that the attainment of 
laminar flow is not critical to the performance, 
the section being chosen rather to yield a wide 
range of C; at low Cp—it is N.A.C.A. 63,-614 
rather than in the expectation of delaying 
transition right across the span, and, in fact, the 
skin panels are butt-jointed with external cover 
straps. The new aircraft has been designed for 
equal take-off and landing distances of 577 yards 
at 5000ft and I.S.A. + 30 deg. Cent., the balanced 
field length for air-line operation in this case 
being 1066 yards. Our illustration shows that 
the inward-hinging door necessary for air-drop- 
ping gives the fuselage very much the shape of an 
aerofoil, and the stability and control problems 
centred on the pitching moments induced by the 
fuselage ; it is anticipated that control effective- 
ness will not circumscribe the flight envelope, to 
the extent that there should be 8 deg. of elevator 
travel still available at the stall, and that the c.g. 
range will allow a tolerance of nearly 4ft on the 
c.g. of a 3000 Ib load. 
While the machine may appear primitive, the 
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long lead by the automobile industry, of 
designing machines so that they can be 
handled by people of poor physique and low 
mentality. The steam locomotive at its best 
demands of operating staff qualities higher 
than now suffice to produce a comfortable 
living in other industrial spheres, and so it 
sets its Owners an exceptionally severe 
problem in recruiting labour of adequate 
quality in adequate quantity 
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for Freighting 


design avails itself of advanced techniques where 
they are appropriate. The engines are Conti- 
nental GTSIO-520 flat sixes with direct fuel 
injection and a rated altitude of 10,000ft, so 
that operation is practical virtually anywhere 
provided airframe icing beyond the capability of 
the chemical systems on propellers and aerofoils 
is not encountered. The accurate contours 
demanded for laminar flow are obtained by 
extensive use of bonding, the skin panels being 
composed of a corrugated sheet with the “crests” 
flat and bonded with “* Redux” to a smooth outer 
skin—the result may be likened to a Junkers W.34 
or Ford Trimotor panel with an aerodynamic 
surface added. The ribs or formers pick up the 
panel at the “crest”’ and are riveted through. 
The panels are bonded in an autoclave, but for 
repair in the field it is intended that the outer 
surface should have a patch attached by cold 
bonding and the inner, stabilising sheet be 
mended with angles attached by blind riveting. 
This construction explains the predominance of 
surfaces with straight parallel generators, the 
corrugated sheet running from end to end of, say, 
one wing, and the outer skin running at right 
angles and being graded in thickness according 
to the load. This construction is expected, 
because of the absence of stress-raisers at fasten- 
ings, to be highly fatigue resistant, since the 
aircraft will be sold with a guaranteed safe life. 

The fuselage has an available volume 6ft 6in 
square by 16ft long, the floor being strong 
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enough for 150 Ib per square foot anywhere and 
300 Ib per square foot in the centre; it | 
provided with combined lashing points 
seat attachments. This space is large enough to 
accept the biggest vehicle within the 3000 Ib 
maximum payload, a Citroen “ Safari.’ So 
that the full width of the hold can be occupied 
by freight, doors at floor level open outward 
to give access to the lashings. The floor is at 
less than truck-bed height, 2ft 2in, and jacks are 
provided under the rear sill to prevent its height 
changing with load. The fuselage can accom 
modate up to fifteen passenger seats (with a 
toilet and pantry over the rear door), tweive 
stretcher cases, twelve armed parachute soldiers, 
or crop-dusting or -spraying apparaius. A roller 
conveyor on the floor will allow loads up to 
Sft high and about 2800lb in weight to be 
parachuted down. 

The flight deck is designed for a crew of one 
although dual control can be provided. Par 
ticularly comprehensive is the radio equipment 
which is allotted the space between the seats 
normally occupied by the engine controls, which 
on this machine are in the roof conveniently 
near to the engines. The radio equipment is to 
one of two ordained standards, v.h.f. communica 
tions and v.o.r. navigation or h.f. communica 
tions and a.d.f. navigation ; the actual equip 
ment has been selected from the best available 
and is predominantly of United States origin 

The aircraft is sufficiently powerful to attain 
the B.C.A.R. second sector climb gradient of 
2-4 per cent at SOOOft and I.S.A 30 per cent 
with 200 Ib to spare, and has been stressed for 
an all-up weight of 9000 Ib, so it is expected to 
evolve into a 2 (short) ton freighter 
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Leading Particulais 


Overall dimensions 

Length af tt 

Span 64ft ti 

Height 13m 10-4 

Fuselage 

Gross internal volume 1195 bic feet 

Crew compartment volume 132 cubic feet 

Main hold volume 680 cubic fee 

Main hold floor area 104 square feet 
Acrofoils Wing Tailplane I 
Gross area 173 sq. ft 83 sq. ft 79 sq 
Span 64ft lin 20ft din oft tiv 
Aspect ratio itt 4-95 i 

Weights 

Structure, Ib 2697 

Power plant, ib 1455 

Fuel and oi! supply, Ib 108 

Airframe and equipment services, |b 178 

Airtrame equipment, Ib sis 

Furnishings, |b 67 

Operators service items, Ib wy 

Weight, less fuel and payload, Ib Siw 

Fuel and payload, Ib 1270 

All-up weight, Ib R600 


Two prototypes are under construction and 
the first is expected to fly in mid-1961 ; produc 
tion aircraft should be available in 1962. We 
are informed that much interest has already 
been evinced, particularly by military operators 
It is hoped to reduce the cost of production 
aircraft by manufacturing much of the equip- 
ment in Great Britain—engines, for instance, 
may be built by Rolls-Royce, Ltd., under 
licence. Nevertheless, it is not considered out 
of the question for the SC-7 to be built by the 
Beech Aircraft Corporation, Wichita, Kansas, 
whose aircraft are distributed in this country by 
Short Brothers and Harland, Ltd., in conjunction 
with Aircraft Associates, Ltd. 





A model of the ** Skyvan,”’ 





the first British aeroplane 


to have certificated turbo-charged engines 
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Mobile Screening and Stockpiling 
Conveyor 

We illustrate a mobile elevating, screening 
and stocking plant recently demonstrated before 
senior engineers of the National Coal Board by 
the designers, Michae! and Partners, Ltd., 99, 
Saltergate, Chesterfield. 

The machine, known as a “ Loadascreen,” 
which was made by Frederick Parker and Co., 
Ltd., Leicester, for the designers, was shown 
in use as a stockpiler. Coal discharged into the 


Expansion Joint for High-Pressure 
Ducting 


PROVISION has to be made for considerable 
thermal expansion in the ducting conveying the 
coolant gas from nuclear reactors to heat 
exchangers. Operating pressures and conditions 
are such that telescopic type expansion joints 
cannot be used, and the usual solution is to 
provide in each leg of the ducting three flexible 
pin joints, and to accommodate the expansion 
by angular deflections. The expansion joints 


Mobile elevating, screening and stockpiling machine in operation 


at ground level 
running on SOft 
a 48in by 96in 


apron hopper of the machine 
is raised by a 30in wide belt, 
centres, and deposited on to 
double deck vibrating screen. In the machine 
illustrated, the top screening cloth has been 
replaced by a solid plate so that it serves as a 
vibratory conveyor. From this plate the screened 
coal passes down a fish-tailed chute to the 
stockpile 

The machine enables coal to be stockpiled 
to a height of 18ft with negligible degradation. 
Its apron hopper is fitted with rubber flaps at 
the back to seal against lorry sides and bottoms, 
and adjustable drop fingers at the front to control 
the flow of the coal up the conveyor. The coal 
falls less than 9in from the conveyor head to the 
vibrating screen, and a strip of belting slows 
down the material as it passes over the screen. 

The boom elevation, the discharge chute 
angle, and the rear castor wheels of the machine 
are hydraulically controlled from a cab which, 
in the model to be placed on the market, will 
be totally enclosed by sheet metal walls with 
transparent plastic opening windows fore and 
aft. The loader is mounted on a pair of swivelling 
road wheels so that from one position of the 
hopper it can stockpile in an arc with a radius 
of 64ft, laying down a stock of coal 120ft wide. 
The main drive is by a 15 h.p. squirrel cage, 
totally-enclosed and weatherproof, electric motor 
and the hydraulics are operated by a 74 h_p. 
motor; alternatively the machine can be 
powered by diesel engines. 

In addition to stockpiling duties the ** Loada- 
screen” can be used for loading road or rail 
vehicles, when a three-way discharge chute is 
fitted to the vibrating screen so that three grades 
of coal can be loaded into three vehicles at one 
time. 
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must therefore be capable of transmitting the 
axial duct thrusts, amounting in some cases to 
over 1,000,000 Ib, and at the same time allowance 
must be made for a predetermined amount of 
angular deformation. A more or less con- 
ventional convolution type bellows can be used 
as a gas seal, but the restraint mechanism trans- 











Expansion joint for nuclear reactor coolant or other 
high-pressure, high-temperature ducting 


thrust presents a difficult 
engineering problem. Existing solutions fall, 
broadly speaking, into two categories. One 
uses what amounts to a pair of hinge pins, 


mitting the axial 


placed on both sides of the duct, the other a 
flexible tongue inside the duct ; some designs 
combine both. In both types of design there 
are difficulties. 

To overcome the problems set by existing 
designs, Richardsons, Westgarth and Co., Ltd., 
Wallsend, Northumberland, has developed a 
new type of restraint. It will be used for the 
first time in the Trawsfynydd nuclear power 
station, North Wales, at present being built by 
Atomic Power Constructions, Ltd., of which 
Richardsons, Westgarth is one of the founder 
member companies. 

As shown in the accompanying drawing, the 
restraint consists of a multiplicity of high 
tensile bars, arranged in two groups into two 
frusto-conical assemblies, and spaced uniformly 
around the periphery of the duct, to transmit 
the axial forces entirely uniformly. In the axial 
direction the joint behaves as a stiff connection, 
but it can deform angularly by transverse bend- 
ing of the bars. Deformation of the restraint is 
achieved by pure elastic deformation of the 
restraint bars, so the forces involved are both 
accurately predictable and not variable in time 
Furthermore, the complete rotational symmetry 
of the restraint makes it equally flexible in any 
direction. 

A wide range of working deflections and 
restoring moments can be accommodated by 
varying the basic dimensions of the restraint, 
the number and size of the tie bars, and the 
cone angle. In the restraint shown in the 
accompanying drawing the bars have actually 
been overcrossed, giving small overall length. 

A centring device connecting the two duct 
stub ends ensures that no torque loading can be 
applied to the convolutions and equalises the 
deflections of the two sets of bars under con- 
ditions of steeply changing bending moment 
along the duct. The shear force accompanying 
such a change of bending moment is taken 
entirely by this device, leaving the bellows free 
of additional loading. A further advantage of 
the design is that the accurately calculable stress 
system allows a close approach to an ideal 
shape in the tension bars 

The bars are cold swaged to a profile approxi- 
mating constant stress distribution along their 
length, and selected numbers undergo individual 
fatigue checks on a specially built rig. Apart 
from the bellows convolutions, the tension bars 
are the only components which are subjected 
to appreciable stresses. This makes it possible 
to use for these components steels of the highest 
quality, and to apply the most stringent manu- 
facturing controls. 
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Radio Convention on Space Research 


Tue subject of next year’s British Institution 
of Radio Engineers Convention will be “‘ Com- 
munications and Space Research.”’ In announc- 
ing this decision, the Institution’s Council has in 
mind the need for an open discussion on the 
vast amount of work now being carried out in 
this country and elsewhere in developing space 
communication techniques. Recent articles in 
the Institution’s journal have referred to pro- 
posals for using satellites for relaying radio and 
television signals, and this will form the subject 
of an important session of the convention. 
Associated techniques such as the role of elec- 
tronics in the guidance and control of rockets 
and space vehicles, radio astronomy and radio 
measurements in the ionosphere will also be 
discussed. In accordance with the custom of the 
institution, the convention will be held during the 
summer months at a British university and will 
be residential. A further announcement will be 
made shortly regarding date and place. 
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New London Office Building 


THE new London headquarters offices of the 
English Electric Group of Companies, occupying 
the site in the Strand of the former Gaiety 
Theatre, have now been completed and will be 
opened officially in the autumn. Two wings 
extend from this building, along the Strand and 
Aldwych respectively, and join with the former 
Marconi House (now known as the Marconi 
wing) to enclose a central courtyard, the whole 
block being known as English Electric House. 
Two iéft bronze figures by Sir Charles Wheeler 
above the main entrance doors, seen in the 
accompanying illustration, represent ** Power ~ 
and “* Speed.” Behind the outer stainless steel 
doors are plate glass doors with photocell 
control of opening and shutting which lead to a 
large main entrance hall, an exhibition hall, and 
ground floor offices. Lighting is graded from 
15 lumens per square foot in the entrance to 75 
lumens per square foot in the exhibition hall, 
where the hot cathode fluorescent tubes are 
mounted above a diffusing ceiling. A clearance of 
approximately Ift 8in between the ceiling and the 
tubes was available in this installation and results 
in uniform brightness over the whole ceiling. 

The building, with the Marconi wing, provides 
a total floor area of some 200,000 square feet, 
and from lower basement to roof contains 
fourteen floors. The height of the building from 
pavement level to the observation room roof on 
the tenth floor is 118ft. On the roof is a 35ft mast 
on which all types of aerial can be mounted. The 


ee tt) 


a El a 
 -wewoee- 


~f 


a) a) ee 
ne WA eee ee ee 


building is faced in Portland stone treated with 
silicones to eliminate cleaning costs, and the 
window casements throughout are in aluminium 


alloy. For this reason the bronze figures on the 
entrance facade have been covered in aluminium 
leaf, and the restored figure of the Gaiety 
“ Angel” from the dome of the theatre, now 
installed in the courtyard garden, is also silvered. 
Double casements are provided up to fourth 
floor level to reduce traffic noise. 
Air-conditioning is installed up to the fourth 
floor. This is supplied by three plants serving 
respectively the Aldwych and the Strand sides of 
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the building and the exhibition hall. Two air 
filters are provided for each plant to remove the 
coarser and finer particles of dust respectively. 
In the primary filters the incoming air is passed 
through a blanket of glass fibre material which 
is wound from one spool to another across the 
air passage under the control of a timing device. 
Secondary filters are electrostatic ; incoming air 
is passed through a positive field, which charges 
the dust particles. A later section of the filter is 
charged to the opposite polarity and the particles 
are deposited. Refrigerating plant with a total of 
130 h.p. has been installed to provide chilled 
water for the air cooler batteries. The building 
is heated by two 1200kVA, I11kV electrode boilers 
operating under the control of a time switch to 
take advantage of an off-peak tariff The 
solenoid-operated circuit-breakers controlling 
each boiler are supplied from the battery which 
feeds the automatic emergency lighting system in 
plant rooms, corridors and general circulation 
spaces. Incoming supplies to all electrical 
services other than the high-voltage supply to the 
electrode boilers are controlled from a cubicle 
switchboard 

Four Otis lifts, operating under an automatic 
programme control which changes at different 
parts of the day, go from basement level to the 
eight floor. Each is capable of carrying eight 
persons at a speed of S500ft per minute. The lifts 
are driven by gearless motors with motor- 
generator variable voltage control giving a top 
speed of approximately 300 r.p.m Garage 
accommodation is provided in the basement of 


Main entrance facade and 
wings (Marconi wing on 
right) of English Electric 
House. The roof mast sup- 
ports radar aerials for dem- 
onstrating equipment 





the building. The access ramp has floor-heating 
to prevent ice formation. Delivery vans are 
turned on a turntable after unloading to avoid 
backing out into the traffic stream. Light 
signals at both ends of the ramp are under fixed- 
time control modified by vehicle-operated de- 
tectors which override the time cycle and allow 
another vehicle to approach after a preceding one 
has entered its berth. 

The building work has been carried out by 
Taylor Woodrow Construction, Ltd., and the 
corsulting engineers were Oscar Faber and 
Pactners. 
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Semiconductor Devices 


Six new series of transistors, contrelled 
rectifiers and diodes are announced by Texas 
Instruments, Ltd., Dallas Road, Bedford. They 


include diffused silicon diodes specifically for 
industrial users. This series (15101) consists of 
four diodes with an average forward current 
rating of 750mA at 50 deg. Cent., and peak 
inverse voltage ratings between 200V and 800\ 
All four devices have a surge current rating of 
40A for 10 microseconds. For power switching 
the company has introduced five p-n-p-n devices 
(series 15610) for peak inverse voltages between 
SOV and 400V and an average reciified forward 
current of IA at 65 deg. Cent. The maximum 
gate current required to turn on is 20mA (typical 
SmA), and a forward current of 5mA will keep 
the device on in a typical unit. Typical applica- 
tions are found in the replacement of magnetic 
amplifiers and thyratrons 

Among the new transistors are the 2N715 and 
2N716 mesa v.h.f. devices for use as oscillators 
and amplifiers up to 200 Mc/s. The 2N715 gives 
an output of at least 200mW as an oscillator at 
70 Mc/s and more than 300mW as an amplifier 
at the same frequency. Minimum figures for 
the 2N716 at the same frequency are approxi- 
mately twice those of the 2N715. The mesa 
form is also used in the 2G301 series medium 
speed switching transistors for computer and 
similar circuitry and the 2N696 series high speed, 
medium power switching transistors introduced 
to handle the increasing frequencies required for 
core-driving applications. Other introductions 
are silicon grown junction transistors (Series 
28701) for industrial applications where a low 
collector leakage current and high cut-off 
frequency are required 
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Electrical Engineers Exhibition 


THE tenth Electrical Engineers Exhibition at 
Earls Court, London, will open on March 21, 
1961, for five days. Provisional space bookings, 
increased this year, show that over 460 British 
electrical manufacturers will be showing their 
latest developments. Requests for space have 
been received from over thirty new exhibitors 

The Association of Supervising Electrica! 
Engineers will again present awards for out 
standing new products in the industrial and do 
mestic fields, exhibited for the first time. In view 
of the current programmes of railway electrifi- 
cation, and improvements in road and telephone 
systems, signalling and communications will be 
the special feature of the 1961 show. It is intended 
to provide a display of many of the latest develop- 
ments in telephones, cables and associated equip- 
ment, road and rail signalling equipment, 
lighting and controls, and various aspects of 
railway electrification, 


Purer Metals 


Ir is announced by Johnson, Matthey and 
Co., Ltd., that the firm is now producing very 
pure arsenic, antimony, tellurium and bismuth 
on a commercial scale. By means of newly 
developed techniques, arsenic is being produced 
with an impurity level of the order of 1 p.p.m., 
detected by use of present known and accepted 
spectrographic methods: the element is in the 
form of crystalline lumps and is packed in 
vacuum-sealed glass tubes. Antimony, with a 
maximum metallic impurity content of 5 p.p.m., 
and bismuth, with a maximum level of metallic 
impurities of 10 p.p.m., are being produced in 
ingot form. Zone-refined tellurium, with a 
metallic impurity content of the order of 1 p.p.m 
is also available in bulk, in the forms of ingot or 
grain. These four high purity metals find grow- 
ing application in the form of inter-metallic 
compounds. For example, gallium arsenide is 
used in the production of special. diodes and 
transistors (see page 412), indium antimonide 
and indium arsenide are used for magneto- 
sensitive devices, and bismuth telluride is used 
in Peltier cooling units. 
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Parallel Plug Rotary Valves 


A NEW design of parallel plug rotary valve 
which is of very simple construction and takes 
full advantage of the effective sealing properties 
of “O” rings has been developed by Peckett 
and Sons, Ltd., St. George, Bristol. For high- 
pressure applications in oil, water or air systems 
up to 3500 lb per square inch, valves in forged 
steel and up to Ijin nominal size are available. 
The range also includes gunmetal valves up to 
2in bore for working pressures up to 500 Ib 
per square inch, and cast iron valves from 3in 
to 8in bore for working pressures up to 250 Ib 
per square inch. Most fluids at temperatures not 


Construction of a high-pressure parallel plug rotary 
valve for working pressures up to 3500 Ib per square 
inch 


exceeding 400 deg. Fah. can be handled with 
these valves, the only limitations on which are 
stated to be those set by the ** O ” ring materials 
available at present. 

The drawing we reproduce shows the con- 
struction of a high pressure valve, the principle 
of operation of which is generally similar to 
that of other valves in the range. The rotary 
cylindrical plug A in the valve body has an 
annular clearance which is sufficient to receive 
a standard “O” sealing ring. Two bored 
spigots B,B are fitted into the cross bores on 
each side of the valve with their ends projecting 
into the annular clearance. The inner end faces 
of these spigots are machined to the same 
radius as the plug and embrace it with a normal 
working clearance. Over the projecting inner 
ends of the spigots there are located bore-sealing 
“O” rings which, being trapped in the annulus, 


Cast iron parallel plug full bore rotary valve for 
working pressures up to 250 1b per square inch 


are constrained to take up a shape curved in two 
planes. A collar formed at the bottom of the 
plug and a free collar at the top, held by a nut, 
locate and secure the plug in the body. Gland 
sealing rings against these top and bottom 
collars prevent external leakage past the plug. 


The top collar also carries the handle used to 
turn the plug. The bores through the spigots 
and the plug provide a smooth uninterrupted 
passage for fluid. 

In an installation, when pressure is applied 
from one side of the valve the bore-sealing ring 
on the spigot on that side expands circum- 
ferentially, and in so doing its cross section is 
slightly reduced. This reduction permits leakage 
of fluid or gas into the annular space between 
the plug and body. This pressure builds up and 
forces the other bore-sealing ring at the outlet 
side of the valve on to its spigot and makes a 
pressure-tight seal. The pressure in the annular 
chamber also forces the top and bottom sealing 
rings against their collars to ensure pressure 
tight joints. By the fitting of sealing rings to 
both spigots the valve seal is effective for both 
directions of flow in a system and side thrust 
on the plug is balanced. When these valves are 
required for use in a vacuum system the top 
and bottom collars are grooved to trap the 
sealing rings and prevent them being drawn 
inwards. 

It is claimed that this design of valve is bubble- 
tight under both pressure and vacuum and 
requires no lubrication except in special cases. 
When maintenance is necessary four new sealing 
rings can be fitted in a few minutes to restore 
full working efficiency without need for removing 
a valve from the line. 
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High-Speed Coal Shipping 

OPERATION of two new coal shipping plants 
installed by British Transport Docks at Imming- 
ham, Lincolnshire, is initiated by push button. 
Once set in motion, the plants work automatically 
until stopped by an operator, and all movements 
in each plant are overlapped, so that a continuous 
flow of coal from railway wagons to the ship 
is maintained. 

Designed and built to the requirements of 
British Transport Docks by Mitchell Engineering 
Ltd., Peterborough, the two plants are installed 
400ft apart on the south quay of the docks. 
Both plants can handle fifty-five wagons of coal 
an hour, the throughput varying with the size 
of the wagons, which range from 10 to 244 tons 
capacity. In a recent trial one plant shipped 
17,500 tons of washed small coal from small 
capacity rail wagons aboard a bulk cargo vessel 
in 294 hours, at an average rate of 600 tons an 
hour. Only two operators are needed ; one 
controls the wagon haulage and tippler plants, 
and the other is responsible for all other opera- 
tions. The operators are in telephone com- 
munication with each other, and with the wagon 
marshalling staff. 

Wagons gravitate from the marshalling sidings 
to the foot of an incline leading to the tippler 
and a haulage mule engages automatically with 
the coupling of the first wagon to haul it up to 
the tippler. Just before it reaches the tippler, 
control of the wagon is taken over by the wagon 
placer, which, engaging the rear buffers, takes 
charge and pushes the wagon on to the tippler 
cradle, so disengaging the mule. Both mule 
and placer return to their starting points, the 
placer to wait for the next wagon, and the mule 
to bring it up the incline. Immediately the 
placer is away from the wagon, the tippler 
starts, elevates the wagon, and tips the coal into 
a hopper. A brief pause follows to allow the 
wagon to empty completely, then the tippler returns 
the wagon to the track. By this time the next 
full wagon has arrived at the top of the incline, 
and it pushes the empty one off the cradle to an 
incline leading to a kick-back and catch points. 
From this point the empty wagon gravitates to 
the sidings. 

Coal is discharged from the tippler hopper by 
an apron plate feeder to a belt conveyor leading 
to the adjustable loading boom extending over 
the ship’s hold. This boom is telescopic and 


vertically adjustable ; in addition the whole 
tower structure is mounted on a radial rail 
track. By a combination of the various move- 
ments possible, any part of the ship’s hold can 
be reached, at any stage in the loading procedure. 
Although loading is normally under automatic 
control once the plant has been set in motion, 
there is provision for each section to be run 
individually, under manual control, for testing 
purposes. In addition, the conveyor and feeder 
can be run at half speed when required, for 
filling a ship’s bunkers, or for topping-up holds. 
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Chemical De-Emulsification Agent 


WHEN contaminated with sea-water oil fuel 
is liable to form stable emulsions which are the 
source of many troubles, including corrosion of 
tubes and slagging of refractories. The stability 
of the emulsions varies with the source of the 
oil fuel, but stable emulsions can be made with 
practically any furnace oil fuel. It is inevitable 
that the sea-water used as ballast in dual-purpose 
fuel tanks becomes contaminated with oil fuel 
which must be separated before the water is 
discharged, since it is an offence to discharge 
contaminated ballast water in harbour. British 
ships are required to use an oily water separator 
when de-ballasting, but the oil collected in the 
separators and drawn into the sludge tank 
cannot be used as fuel since it contains up to 
30 per cent sea-water by weight. At the request 
of the Admiralty, the Department of Scientific 
and Industrial Research investigated the problem 
and after examination of methods of de-emulsi- 
fication decided to “ tailor-make ” a molecule 
for this purpose. With the co-operation of 
Glovers Chemicals, Ltd., an efficient molecular 
structure was developed and has been patented 
under the name of “ Fomescol.”’ This chemical 
agent enables the oil to be stripped of its sea- 
water content and the dry oil recovered to be 
used as fuel, while the cost involved is low since 
more than 80 per cent of the agent can be 
recovered for re-use. 
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Oil Production in Iraq 


A REPORT issued by the Iraq, Basrah and 
Mosul Petroleum Companies, Ltd., indicates 
that they are currently involved in a £100 million 
capital programme to expand Iraq’s production 
capacity. Last year production from the three 
concession areas totalled 40,897,676 long tons, 
an increase of 7 per cent over 1958, of which 
1.P.C. produced 27,330,109 tons, B.P.C. produced 
12,297,162 tons and M.P.C. produced 1,270,405 
tons. Exports amounted to 38,803,000 tons of 
which 814 per cent went to Western Europe, 
114 per cent went to the Far East, while the 
U.S.A. took -4 per cent. During 1959 extensive 
geological and geophysical surveying was carried 
out, and the total footage drilled amounted to 
138,459 against 88,525 in 1958. Altogether 
23 wells were completed, compared with 14 in the 
previous year, and of these 11 were completed 
as producers, 2 as observation wells, 4 as water 
injection wells, while the remaining 6 proved to 
be dry. To handle the increase in production, the 
report notes the construction of 2 degassing 
stations. In 1957 work started on laying loops 
to parallel the 30in pipeline laid in 1952 and by 
the end of 1959, 306 miles of new sections from 
the Iraq border to the Mediterranean had been 
completed, while in Iraq 249 miles of loops were 
in hand from Kirkuk to the frontier. When 
complete the northern pipeline system will have 
a capacity of 35,000,000 tons per year. In the 
south, a new terminal is under construction 
south of Fao, involving the laying of two 32in 
pipelines to link Fao and the new deep water 
terminal, which when complete will have a capa- 
city of 22,000,000 tons per annum. 
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Miniature Logic Units 

Four standard elements known as * Minilogs ” 
enable logical circuits required for control, 
telemetry and other functions to be planned and 
assembled with a flexibility which allows virtually 
unlimited application. These units, with their 
associated assembly boards and chassis, are 
products of Panellit, Ltd., Elstree Way, Bore- 
hamwood, Herts. The basic element comprises 
a group of resistors and a transistor forming a 
circuit which operates as a gate with up to six 
inputs. Inversion takes place in the circuit, the 
output with all inputs present and positive being 

10V. Usually the inputs can be arranged so 
that the gate operates either as an “ and” or as 
an “or” gate, although in some circumstances 





Power element (above) and logic element (below) of 
miniature logic system 


two elements may be required for the “or” 
function. A similar logic unit with the addition 
of an emitter follower is used as a driver for up 
to fifty elements. Final outputs are taken from 
power transistor elements of similar form which 
will deliver SOW. ** Minilogs ” will perform all 
logical functions, including storage (obtained by 
connecting two elements in a flip-flop circuit) 
and monitoring of inputs to detect coincidence, 
for which four elements are used. The system is 
basically asynchronous in operation, no timing 
pulses being required, although the ** Minilogs ” 
can be used to generate timing waveforms when 
needed for purposes such as telemetry. 

The form of the basic logic and power elements 
is seen in one of the accompanying illustrations. 
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Inserting an assembly of logic units into a chassis 


In the second illustration elements are seen 
mounted on insulating boards which slide into 
chassis designed for mounting in standard 19in 
racking. The leads from the “ Minilog™ 
components pass through holes in the boards for 
connection to wiring on the other side. _Inter- 
connections between boards are made through 


plugs and sockets which engage automatically 
when the panels are slid into place. 

Among applications of ** Minilogs *’ may be 
mentioned the drive of an electric typewriter by 
direct connection of the power elements to the 
solenoids operating the type heads. A further 
example of direct drive was the illumination of 
edge-lit visual indicators in response to signals 
from the “ELLA” computer when showing 
election results on B.B.C. television. Schemes 
under development include one for conveyor 
control to enable a single conveyor to feed a 
variety of articles to different machines in 
response to demand signals initiated by hopper 
switches. The scheme would enable the con- 
veyor to be attended by one unskilled operator 
who would be required only to attach delivery 
buckets to the belt in accordance with require- 
ments shown by indicator lamps on a panel. 
Development is in hand of circuits for telemetry 
in various large-scale industries, data logging 
and the application of the units for analogue- 
to-digital conversion. “‘* Minilog”™ elements 
form the whole of the logical circuitry in the 
Elliott ‘ Optimat”’’ process control system 
described in our June 3 issue. 
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Mobile Mine Tower 


WE illustrate one of the four towers being 
supplied to the U.S.S.R. by F. Taylor and Sons 
(Manchester), Ltd., Salford, Lancs, as part of 
the £250,000 order for mobile mining equipment 
secured last year. These machines will be used 
in conjunction with the mobile drilling rigs 
illustrated and described in our issue of May 13, 
1960. They are intended for roof scaling, bolting 
and inspection duties with mine roofs up to 
90ft in height 

Each machine is essentially a crawler tractor 
on which there is a sub-frame carrying a five- 
section telescopic tower with a working platform 
designed for a safe working load of 660 lb. The 
tower is extended by 14ft stroke double-acting 
hydraulic cylinders attached to the two lower- 
most sections and imparting simultaneous move- 
ment to the other three sections through a 
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Mobile mine roof scaling and inspection tower fully 
extended to a height of 8Ift 
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system of wire ropes and pulleys. The maximum 
height of 8Ift is attained in just under three 
minutes. When the tower is retracted for 
travelling purposes it is pivoted through 90 deg 
to rest on the sub-frame of the chassis. In this 
travelling position the equipment has an overall 
height of I1ft 3in 

At a working site, when the telescoped tower 
has been raised to its vertical position by twin 
hydraulic rams its outer main base secticn is 
locked by tapered pins to the base-frame. The 
crawler chassis is then slewed on its tracks to 
level the tower base-frame within certain limits 
laterally with reference to an indicator. Twin 
screw jacks connecting the base frame to the 
chassis are then operated to level the 
longitudinally with reference to a second in 
dicator. Four support or stabilising legs hinged 
to the top corners of the outer tower section 
are then swung out and extended by hydraulic 
rams to embed their spiked feet into the ground 
When these legs have been extended to stabilise 
the tower the oil circuits of their rams are 
locked by pilot-operated non-return valves 
With the equipment thus levelled and securely 
stabilised, the tower can be extended as required 
under push-button control from the platform 

A hydraulic pump driven by a 74 h.p. motor 
supplies pressure fluid for the system, and 
restrictor valves incorporated in the circuits 
come into operation should the piping be 
damaged to lower the tower at a slow, safe 
speed. The tractor chassis is propelled by a 
40 h.p. motor and power for the tract:on and 
pump motors is supplied by a trailing cable 
through a 100A plug and socket. The crawier 
tracks are inter-connected through a single 
rocking beam attached to the centre of the 
chassis, which is built up of cross braced steel 
channel members This form of suspension 
permits limited articulation of the tracks when 
the machine is travelling over rough ground 
The machine can negotiate gradients of 1 in 10 
and has a top travelling speed of 1-05 m.p.h.; 
It weighs some 12 tons and the track pressure 
is limited to 1-4 1b per square inch 
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Launches and Trial Trips 

WHEELWRIGHT, oil tanker; built at 
Belfast by Harland and Wolff, Ltd., for the Pacific 
Steam Navigation Company ; length between per- 
pendiculars 715ft, breadth moulded 98ft, depth 
moulded 52ft 6in, deadweight 47,200 tons ; thirty-six 
cargo oil tanks, one main cargo pump room ; two 
740kW turbine-driven alternators, one 100kW diesel- 
driven alternator ; one set of double reduction geared 


WILLIAM 


turbines, 16,000 s.h.p. in service; two Babcock and 
Wilcox “* Selectable Superheat " boilers supply steam 
at 600 lb per square inch and 900 deg. Fah Trial 
July 4 

SKuA, light vessel ; built by Philip and Son, Ltd., 
for The Commissioners of Irish Lights ; length 
overall 136ft Sin, breadth 25ft, depth moulded [5ft ; 
l2in * Tayco ™ cable and one 4-ton stockless anchor ; 


lantern with 10 miles range; machinery includes two 


44kW and two 9kW diesel-driven generators, two 
diesel-driven air compressors. Trial, July 8 
British Curtew, oil tanker ; built by Alexander 


Stephen and Sons, Ltd., for the B.P. Tanker Com- 
pany, Ltd length between perpendiculars 495ft, 
breadth moulded 69ft, depth moulded 37ft, dead- 


weight 14,000 tons on 27ft 6in service draught or 


15,500 tons on 29ft 44in summer draught ; service 


speed 144 knots ; twenty-seven cargo oil tanks, two 
main cargo pump rooms, four 500 tons per hour 
cargo pumps ; Stephen-Sulzer RSAD 76 single- 
acting, two-stroke, turbo-charged diesel engine, 
8750 maximum b.h.p. at 115 r.p.m., 7750 service 
b.h.p. Trial, June 20 

CLEVELAND, cargo ship ; built by the Chantiers 


et Ateliers de Provence for the Compagnie Generale 
Transatlantique ; length between  perpendiculars 
423ft 24in, breadth moulded 62ft Sin, depth 36ft Sin, 
draught loaded 23ft 8in, deadweight 7500 tons, 
service speed 16 knots; five holds, three bipod 
masts, one 30-ton, fourteen 5-ton and 10-ton derricks; 
supercharged Doxford- four-cylinder oil engine, 
7000 b.h.p. at 118 r.p.m. ‘Trial, July 4 


La Sierra, cargo ship; built by the Forges et 
Chantiers de la Mediterranée (La Seyne) for Buries 
Markes, Ltd length between perpendiculars 437ft 
64in, breadth moulded 6I1ft, depth to shelter deck 
40ft 6in, draught 27ft (open shelter), 30ft 64in (closed 
shelter), trial speed 14-25 knots, deadweight 13,700 
tons ; ten electric winches, three 220kW diesel-driven 
generators. Trial, July | 
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Wages and Hours 

Changes in rates of wages and hours 
of work reported to the Ministry of Labour 
as having come into operation in the United 
Kingdom during July are estimated to have 
resulted in about 631,000 workpeople receiv- 
ing an aggregate increase of approximately 
£191,000 in their full-time weekly rates of 
wages, whilst 256,000 workpeople had their 
normal weekly hours reduced by an average 
of two hours. The latest statistics issued by 
the Ministry show that some of the principal 
increases in rates of wages affected apprentices 
and young workers in the shipbuilding and 
shiprepairing industry, where increases 
ranged generally from 4s. to 16s. a week 
according to year of apprenticeship or age, 
and for apprentices, youths and boys in the 
engineering and allied industries, where 
increases ranged from 3s. 10d. to 17s. 
Revised pay scales have been authorised for 
Post Office engineering, motor transport and 
supplies grades, consequential increases 
having retrospective effect to March |, 1959. 

The Ministry of Labour says that of the 
total increase of £191,000 about £112,000 
resulted from direct negotiations between 
employers and trade unions ; £62,000 from 
orders made under Wages Councils Acts ; 
£11,000 from arrangements made by Joint 
Industrial Councils or other joint standing 
bodies ; £4,000 from the operation of sliding 
scales based on the official index of retail 
prices ; and the remainder from arbitration 
awards. 

In the iron, steel and non-ferrous scrap 
industry, the Ministry reports, agreement 
has been concluded during July for a reduction 
in normal weekly hours from forty-four to 
forty-two, effective from October 3, and for 
manual workers employed in local authorities’ 
services in Scotland normal weekly hours 
will be reduced from forty-four to forty-two 
with effect from October 31. 


Overseas Trade 

Final figures issued by the Board of 
Trage for United Kingdom trade in July show 
that exports were valued at £274,800,000, 
imports at £381,400,000, and re-exports at 
£10,900,000. The figures for July seem to 
confirm, the Board of Trade states, the 
change to a downward trend in exports. In 
the three months May to July exports of 
United Kingdom products were, seasonally 
adjusted, 5 per cent less in value than in the 
three months February to April, and the fall 
cannot be attributed to exports to any par- 
ticular area or of any particular group of 
products. Imports, after adjustment to 
eliminate normal seasonal variation, were 
24 per cent more in value in May to July 
than in the period February to April, the 
increase being wholly in manufactured goods. 
The average rate of exports in the first 
seven months of this year has been 6} per 
cent above the average for last year, whilst 
the rate of imports has been 13 per cent 
higher. 

Exports of engineering products in the 
last three months were only 3 per cent more 
than a year earlier, compared with a 14 per 
cent increase on a year earlier in the first 
four months of 1960. The fall could not be 
attributed to seasonable factors, states the 
Board. Exports of commercial vehicles were 


higher by 14 per cent in the last three months 
than a year earlier, and exports of scientific 
instruments were 10 per cent more in value 
than a year ago. One of the most marked 
falls since the opening months of this year, 
the Board of Trade statement shows, was 
in cars, this being mainly due to the sharp 
fall in exports to the United States. There 
were also substantial falls in the export of 
machinery, both electrical and non-electrical, 
exports of electrical machinery, apparatus 
and appliances being 4 per cent less in the 
last three months than a year earlier. Exports 
of boilers and boiler-house plant, pumps, 
mechanical handling plant and miscellaneous 
industrial machinery were less than a year 
ago, and also at a lower rate than in the 
first four months of this year. Exports of 
tractors were at a substantially lower rate 
than earlier in the year and showed an 
increase of only 20 per cent on a year earlier, 
compared with an increase of over 50 per 
cent on a year earlier in the first four months 
of the year. Although the export of machine 
tools in the first three months of this year 
was 25 per cent higher than a year earlier, 
the sharp increase showed signs of slackening 
when compared with the first four months 
of 1960, the statement points out. The fall 
in exports of electrical goods below the level 
of a year earlier was due to substantial falls 
in generators and motors, transformers, 
switchgear, &c., telegraph and telephone 
equipment and cables. 


The Ninety-Second T.U.C. 

The ninety-second annual congress 
of the Trades Union Congress is to be held 
at Douglas, Isle of Man, from September 5 
to 9, and the general council’s report review- 
ing its activities during the past year, and the 
agenda for the congress have now been 
published. The report recalls that at the 
1959 congress the council reported that it 
was considering the issues raised by “*Minis- 
terial intervention ” in collective bargaining 
in the nationalised industries and public 
services, but preliminary conclusions drawn 
by the general council from its study of 
developments in this field showed, the 
report states, that it had been impossible to 
prove conclusively by reference to statistics 
alone that the Government had exercised 
undue influence on the fixing of wages and 
salaries in these industries. The council 
asked the unions mainly concerned for 
their comments on the issues involved but, 
the report adds, the unions’ replies did not 
show a marked measure of agreement about 
what might be done specifically to deal with 
the subject of the congress resolution. As a 
result of its examination, the conclusion 
reached by the general council was that it 
could deal with the subject in only the 
most general terms. Trade unions. were 
bound to react in different ways to-different 
instances of “ Ministerial intervention,”’ the 
report says, and a prerequisite for effective 
action was that they—and, in so far as it 
was involved, the T.U.C.—should seek to 
bring into the open the facts of Government 
intervention as they arose. 

During the year, the report records, 
further representations have been made to 
the Minister of National Insurance for an 
immediate and substantial increase in benefits 


under both the National Insurance and 
Industrial Injuries Act. The general council 
has continued in its‘efforts to secure maximum 
safeguards for workers exposed to radiation 
risks. In its review of production and 
industrial development, the report points 
out that comparisons with other industrial 
countries and between similar firms in 
British industry have reinforced the general 
council’s view that British industry in 
general could and should develop at a pace 
faster than the existing trend. The council 
has continued during the year to press the 
Government to move towards a more effective 
and co-ordinated policy for the fuel and 
power industries. With regard to the coal 
industry, the report warns that the reduced 
demand was inevitably leading to some 
contraction of the industry, and that the 
rapidity of this contraction was likely to 
lead to industrial and social difficulties. 

Amongst the motions on the agenda for 
the 1960 congress is one dealing with the 
security of employment. Believing that 
security and continuity of employment are 
no less important than good wages and 
working conditions, the National Union of 
General and Municipal Workers requests 
the general council to examine the Law of 
Contract as it affects the relationship 
between master and servant, and to consider 
ways and means of securing implementation 
of the conclusions of the ILO technical 
meeting, held in December, 1959. A motion 
tabled by the Association of Scientific 
Workers expresses concern at the continued 
discharge of radioactive waste into the sea 
at three points on the British coast. The 
direction of industry to areas of high unem- 
ployment is the subject of motions by the 
National Union of Mineworkers and the 
Associated Blacksmiths’ Forge and Smithy 
Workers’ Society. 


Iron Castings 

The latest figures issued by the Joint 
Iron Council show that the total output of 
iron castings in the second quarter of this 
year was 1,006,300 tons. Compared with the 
first quarter, 1,032,900 tons, this is a reduc- 
tion of 24 per cent and is attributable to the 
incidence of the Easter and Whitsun holidays. 
The daily rate of output in the second 
quarter was fractionally higher. 

In its analysis of the second quarter’s 
figures the Council says that with the ex- 
ception of castings for railway equipment, 
output was lower than in the first quarter of 
1960. The second quarter’s figure for engi- 
neering castings, which includes machine 
tool textile machinery, electrical, shipbuilding 
&c., was 2-8 per cent lower than the figure 
for the first quarter ; production of building 
and domestic castings dropped by 8 -4 per 
cent between the two quarters, castings of 
pressure pipes and fittings dropped by 2-8 
per cent and ingot mould production fell by 
0-7 per cent. For each section, production 
in the second quarter of 1960 was higher than 
in the second quarter of 1959, the improve- 
ment being most noticeable for ingot moulds 
where the 1960 figure is 48 ‘8 per cent higher 
than the 1959 figure. 

The number of men employed in the iron- 
founding industry at the end of June, 1960, 
the Joint Iron Council reports, was 129,900. 
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Appointments 


Mr. G. C. Roserts has been appointed com- 
mercial director of Fairey Engineering, Ltd 

Mr. WILLIAM RONALD Mitts has joined Stanley 
Works (G.B.), Ltd., as general sales manager 

lupe INVESTMENTS, Ltd., announces that Mr. C. H 
T. Williams and Mr. E. G. Plucknett have been 
appointed to the board of directors 

Guest KEEN AND NETTLEFOLDS (MIDLANDS), Ltd., 
announces the appointment of Mr. H. V. Bouldstridge, 
sales organiser of the screw division, as a director of 
the company 

THE MINIstRY OF TRANSPORT has announced the 
appointment of Mr. J. L. Paisley, M.L.C.E., as 
divisional road engineer, north western division, in 
succession to Mr. V. H. Haynes, A.M.1.C.E., who 
has retired 

THe British ROAD FEDERATION has appointed 
Mr. Geoffrey Palmer as its public relations officer in 
succession to Mr. Alan Havard, who has resigned 
to take up an appointment as assistant editor of 
The Commercial Motor 

THE MINISTRY OF AVIATION states that Mr. G. J. H 
Jeffs, commandant, London Airport, is retiring from 
the public service on September 30. He will be 
succeeded by Mr. G. J. Warcup who is at present 
divisional controller, northern division 

BRITISH INSULATED CALLENDER’S CABLes, Ltd., has 
announced the appointment of Mr. D. G. Denoon 
as public relations manager of the B.I.C.C. Group 
Mr. M. R. Thwaites has been appointed deputy public 


relations manager, and Mr. E. A. Still has been 
appointed assistant manager (advertising) 
ASSOCIATED ELectricaL INpustrRies, Ltd., an- 


nounces that the Rt. Hon. The Viscount Head of 
Throope has resigned from the board as a result of 
his appointment as the first High Commissioner in 
the Federation of Nigeria. Sir Joseph Latham has 
been elected a director. Mr. C. R. Wheeler has been 
appointed an additional vice-chairman of A.E.1. and 
will take up executive duties in 1962. 

Mr. G. A. SmitH, managing director of John 
Smith (Keighley), Ltd., a subsidiary of Thos. W 
Ward, Ltd., has on medical advice resigned his 
appointment with effect from September 1. He is 
retaining his seat on the board as a director in a 
consultative capacity Mr. Frederick Johnson, a 
director of the associated company, Thomas Smith 
and Sons (Rodley), Ltd., is taking over from Mr 
Smith as a director and general manager, Mr. Charles 
Smith, local director, has relinquished his appoint- 
ment with the company and has retired due to ill- 
health. Mr. Cyril Bland and Mr. E. C. W. Swann, 
local directors, have been appointed to the full board. 


Business Announcements 


Henry Boot AND Sons (PLANT). Ltd., Dronfield, 
Sheffield, has been appointed main stocking dealer 
for the John Deere Lanz industrial equipment 


ASSOCIATED ELECTRICAL INDUSTRIES, Ltd., states 
that Mr. F. A. Clifton has been appointed manager of 
the Birmingham private telephone department, 
A.E.I. telecommunications division, in succession 
to Mr. S. W. Hayes, who is retiring 

MATTHEWS AND Yates, Ltd., Swinton, Man- 
chester, and TURNER AND Brown, Ltd., Bolton, 
announce that they have jointly agreed to manu- 
facture under the trade name “ Turbro-Cyclone ™ a 
range of plastic chemical plant and equipment. 

CHARLES CHURCHILL AND Co., Ltd., is moving its 
Manchester branch office and warehouse from 
St. Simon Street, Salford, 3, to 2-12, The Crescent, 
Salford, 5 (telephone, Pendleton 1382). The new 
premises will open for business on Monday, Sep- 
tember 12 

WICKMAN, Ltd., Coventry, announces the assump- 
tion of sole selling rights in the United Kingdom for 
the machine tools produced by the Gisholt Machine 
Company, Madison, Wisconsin, U.S.A., and its 
associated subsidiary company Gisholt Machine 
Company (Great Britain), Ltd 

WALKER, CROSWELLER AND Co., Ltd., Whaddon 
Works, Cheltenham, Gloucester., has opened a 
new office block housing its sales and service depart- 
ments. These departments retain the old address 
and telephone number (Cheltenham 56317). Depart- 
ments at the factory, accounts, works offices, buying 
and publicity have a new telephone number (Chelten- 
ham 56366). 


FIRTH CLEVELAND INSTRUMENTS, Ltd., Treforest, 
Pontypridd, Glamorgan, Wales, states that its two 
home sales divisions have been merged into a home 
sales department. Mr. S. F. Smith has been appointed 
home sales manager and Mr. H. F. Bagley has been 
appointed deputy sales manager 

GeorGE WIMPEY AND Co., Ltd., announces that, 
to house its staff dealing with the design and procure- 
ment of chemical plants and oil refineries, it has 
acquired Flyover House, a new twelve-storey office 
block at the point where the Great West Road 
approaches the Chiswick Flyover 

RANKIN AND BLAcCKMmore, Ltd., Greenock, a 
member of the Lithgow Group, announces that it is to 
assemble Stork circulating pumps in Scotland 
Mr. T. W. D. Abell, a director of the firm, is to make 
final arrangements with the manufacturers, G.B.R 
Stork and Co., in Hengelo, in the next few weeks 

MICHELIN Tyre Company, Ltd., states that a 
branch sales office has now been added to its Cardiff 
depot at Garth Street, Adamsdown, Cardiff (telephone, 
Cardiff 33948-9). Mr. W. B. Anthony is the divisiona! 
sales manager. Mr. O. J. B. Llewellyn is branch 


office manager and Mr. W. A. Griffiths is depot 
manager 
KELVIN AND HuGues, Ltd., New North Road, 


Barkingside, Essex, states that the instrument com- 
ponents manufactured by the company are now 
marketed by the Industrial Division of S. Smith and 
Sons (England), Ltd. Inquiries should be addressed 
to Smiths Industrial Division, Components Section, 
New North Road, Barkingside, Essex 

Dowty Group, Ltd., Cheltenham, has acquired 
Designex (Coventry), Ltd. The company designs and 
manufactures multi-spindle tooling and special- 
purpose equipment Directors of the company are: 
Mr. J. C. G. Wegerif, chairman ; Mr. E. G. Gibbons, 
managing director; Mr. W. Gibbons, Mr. Lionel 
Harper, Mr. W. Handley, Mr. J. D. Knight. Mr 
E. R. Beattie has been appointed secretary 

THe Metat INpustries Group announces that 
Malcolm and Allan (London), Lid., and Cable 
Jointers, Ltd., have amalgamated under one manage- 
ment and are now operating from 229, High Street, 
Acton, London, W.3, (telephone, Acorn 7811) 
Mr. E. J. Daws is now managing director of the two 
companies, which still retain their own names and 
serve their own particular branches of industry 
Malcolm and Allan has vacated its London offices in 
Henrietta Street 

A.E.1. LAMP AND LIGHTING COMPANY, Ltd., states 
that Mr. R. H. Thornicroft, formerly superintendent 
of the traffic department at Leicester, has taken up a 
new appointment as deputy manager of the traffic 
department at A.E.1. (Rugby), Ltd. The distribution 
and traffic departments at A.E.1. Lamp and Lighting 
Company, Ltd., have been co-ordinated and Mr. E.G 
Thomas has been appointed manager of both depart- 
ments. Mr. R. C. Williams has been appointed 
superintendent of the traffic department 


Contracts 


HEAD WRiIGHTSON Processes, Ltd., a subsidiary 
of Head Wrightson and Co., Ltd., has been awarded 
a contract to supply three induced draught cooling 
towers, with a total capacity of over 1,800,000 gallons 
of water an hour, for the new Spencer Works of 
Richard Thomas and Baldwins, Ltd. 

WiLtiAM Bosy AND Co., Ltd., Rickmansworth, 
Herts, has been awarded two contracts by the 
National Coal Board, valued together at approxi- 
mately £13,000. Both contracts are for automatic 
dealkalisation/base exchange plants, one for Sutton 
Manor Colliery and the other for Altham Coke Ovens 

SturpDy ENGINEERING, Ltd., has received an order 
for two multi-zone fully air circulated, radiant tube 
soaking pits from James Booth Aluminium, Ltd 
The pits will have a working size of 23ft 6in by 
7ft 6in by 14ft in depth to underside of lid, and have 
a total capacity of 120 tons of aluminium at a work- 
ing temperature of up to 620 deg. Cent 

HALL, Russet aNp Co., Ltd., announces the 
receipt of an order from Parbel-Smith, Ltd., for three 
trawlers, two of which will have a length of 115ft 9in, 
while the third will have a length of 108ft 6in and 
be propelled by a National diesel engine driving a 
variable pitch propeller through gearing. The 
company has also received an order from the Pacific 
Steam Navigation Company, Ltd. for a tug measur- 
ing 90ft by 25ft by 12ft 6in and powered by Ruston 
and Hornsby dicsel engines. 

Vosper, Ltd., has signed a contract with the 
Ministry of Defence of the Federal German Govern- 
ment to build two motor torpedo boats. Both craft 





will have a speed of 50 knots and be powered by 
Bristol Siddeley “ Proteus” gas turbines driving 
through Allen reverse reduction gearboxes. One 
boat will have three main engines and the other two 
and the generators will be driven by Rover gas 
turbines 

THe HEAD WRIGHTSON MAcHine Company, Lid 
Middlesbrough, a subsidiary of Head Wrightson 
and Co., Ltd., is to supply a complete seamless tube 
mill to Tubes, Ltd., Desford, near Leicester, a 
member of the Tube Investments Group The mill, 
valued at approximately £800,000, is for producing 
hot-finished alloy steel tubes between 2in and 6in 
outside diameter, and follows a previous order for a 
similar mill 

AssociaTeD ELectricaL INpusTries, Ltd. is to 
supply the complete drive and control equipment 
for six production lines at the new Spencer Steel 
Works of Richard Thomas and Baldwins, Ltd. The 
six lines comprise j,in hot-rolled coil cut-up line, 
gin hot-rolled coil cut-up line, side trim sht and 
recoil line, No. | fast cold coil cut-up line, light 
gauge line, No. 2 fast cold cut-up line. The contract, 
worth £339,000, is scheduled for commissioning by 
the end of September, 1961 

BRITISH AIRCRAFT CORPORATION, Ltd., has received 
an order for Vickers “ Vigilant” (Visual Guided 
Infantry Light ANti-Tank) weapons from the War 
Office ; the order is for rounds for use in assessment 
trials, and is expected to be fulfilled early next year 
The “ Vigilant * was initiated about three years ago 
(see page 353, September 6, 1957) and in 1959 it was 
demonstrated to the United States Army at Redstone 
Arsenal. It has been proposed for use as the main 
armament of light-weight tanks in the United States 
The applications envisaged include indirect fire under 
control from a helicopter, implying that wireless 
guidance has been proved practical. The normal 
guidance is by trailing wires ; the system is such that 
each displacement of the thumb button corresponds 
to a given note of yaw or pitch, instead of the rate of 
turn building up as long as the button is deflected 
A round, complete with control and sighting device, 
weighs only 45 Ib 


Miscellanea 


SUPPRESSION OF AEROELASTIC UNLOADING.—An 
objectionable characteristic of the swept-back wing 
is the large change in incidence of outboard sections 
with aeroelastic distortion, resulting in heavy or even 
complete unloading of the outer panels ; to overcome 
this failing, such complicated solutions as the W 
and ga planforms have been proposed. The August, 
1960, issue of the Journal of the Aerospace Sciences 
contains a note by Edward J. Hopkins, Don W 
Jillie, and Raymond M. Hicks, of N.A.S.A.. “A 
Method of Reducing Aeroelastic Effects of Highly 
Swept Wings,” proposing to stiffen the wing in 
flexure by introducing cylindrical camber about an 
axis parallel to the direction of flight : each half-wing 
is cambered about an axis in the mid-semi-span 
plane, so that in end view a gull wing appears ; 


since “ camber” is associated with curvature in the 
direction of flow, the term “ warped” has been 
revived for such a wing A study of a tapered 


“ arrow ” wing of 80 deg. leading edge sweep, aspect 
ratio 1-4, and section 12 per cent Clark Y normal 
to the leading edge showed that, for g = 2400 Ib per 
square foot, a wing of solid aluminium would fall in 
lift coefficient from 0-019 to 0-013, rise in induced 
drag coefficient from 0-37 to 0-7, fall in (L/D) 
from 12-8 to 9, and suffer neutral point movement 
from —0-3 to --0°1, due to flexibility. If the wings 
were warped so that each semi-span extended over 
one-quarter of a circle, there would be restored a lift 
coefficient of 0-018, an induced drag coefficient of 
0 °4,a(L) D)nox Of 12, and virtually the original neutral 
point. The penalty would be an increase in drag at 
zero lift from 0 0041 to 0-0045. This analysis was 
based on the assumptions that no bending occurred 
opposite the centre section and that no twisting took 
place, loss of lift due to twist being of the order 10 * 
that due to bending, and took account of the !oss of 
lift due to the reduced projected plan area. No 
discussion of the lateral stability of such a wing is 


given. 
Deaths 


We have learned with regret of the death on 
Monday, August 22, of Mr. J. D. Miliner, manager in 
the Irish Republic for Ferodo, Lid. Mr. Mifiner, 
who was fifty-three years of age, joined the sales 
organisation of Ferodo, Ltd., in 1927. He was 
appointed manager in the Irish Republic in June 
last year. 
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Autostrada del Sole: Bologna— 
Florence 


After four years of work, about 44 per cent of the total length of 738 km of the 


Milan—Naples ** Autostrada del Sole” 
this year, at a cost of 62,000 million lire. 
Bologna and Capua-Naples which are already in 


will have been completed by the end of 


In addition to the sections Milan 


service, the important 


section across the Appennines between Bologna and Florence will be ready by 


November. 


After briefly outlining the project, the present article describes 


the 87 km long Appennine section of the motorway which is characterised by a ver) 
high proportion of bridges and tunnels, amounting to no less than 27-5 per cent 
of the total distance. 


OUR years have passed since the setting up 

of the first milestone at San Donato Milanese 
marked the beginning of one of the major post- 
war Italian development projects : the construc- 
tion of a modern motorway between Milan and 
Naples. 

Throughout its length of 738km, the “ Auto- 
strada del Sole” 
24m, comprising two 7-5m wide carriageways 
with 3m shoulders (of which 2-5m will be 
surfaced) and a 3m wide central reservation 
(Fig. 1). Scheduled for completion in 1963, 
the “‘ Highway of the Sun” will form a major 
traffic link between the industrial North of Italy 
and the still largely agricultural South. It will, 
therefore, play an important economic role by 
facilitating long distance goods transport as well 
as speeding up passenger traffic. 

The corporation whose job it is to construct 
and operate the “ Autostrada del Sole,” the 
Societa Concessioni e Costruzioni Autostrade 
p.A., of Rome, signed a thirty-year agreement 
with the Italian Government on April 14, 1956, 
which sets out the terms of the concession and 
the operation of the road as a toll highway on 
the lines of the American turnpike roads. At 
that time, the so-called S.1.S.I. Project, on which 
the agreement was based, had been worked out 
in detail only for the 48km from Milan to 
Piacenza, the rest was merely a line on a map 
of 1 : 25,000. However, in order to maintain 
the impetus of the undertaking and the enthus- 


Fig. 1—Autostrada del Sole between Parma and Modena. 


is to have an overall width of 


iasm of all concerned, including the public and 
the Government, it was considered essential to 
push on quickly, and by December, 1956, with 
provisional finance through I.R.I., contracts for 
the first twenty-six lots of 7km-—8km each had 
been signed, involving a total of 43,000 million 
lire. At that time, the staff consisted of some 


Fig. 2—Characteristic tun- 
nel section. The lining 
thickness at the crown 
ranges from 0.7m to about 


Im. Roadways are paved 


Milan Technical University. Detailed plans were 
worked out by Italstrada S.p.A.as far as the 
road and engineering works were concerned, and 
by the Corporation with regard to the stations, 
service areas, and ancillary installations. 

Since the award of the first contracts in the 
northern and southern sections on June 22, 1956, 
rapid progress continued to be made. A year 
later, work was proceeding on all sections 
between Milan and Florence, and Naples and 
Capua. On December 8, 1958, the official 
opening took place of the sections Milan San 
Donato-Piacenza Nord (50km), and Piacenza 
Sud-Parma (about 52km). Shortly afterwards, 
on February 16, 1959, the stretch from Capua 
to Naples (40km) was handed over to traffic. 
With the completion in March of the 1176m 
long bridge across the Po, and its commissioning 
on June 15, the connection between Piacenza 
Nord and Sud was established, and at the same 
time the 60km section from Parma to Modena 
came into service. Exactly one month later, 
with the completion of a further 37km, the high- 
way reached Bologna 

By July, 1959, therefore, 195-3km had been 
completed between Milan and Bologna, at a 


VAR SING 








twenty persons. (It has remained the policy of 
the Corporation to minimise “ bureaucratism ” 
and to work chiefly through its consultants and 
contractors.) 
The overall 


Sole is due to 


Autostrada del 


project for the 
Aimone of 


Professor Ing. I 


Each carriageway is 7:5m wide, with a 3m 


shoulder on the nearside and a central reservation of 3m width separating the tvo directions 


DIMENSIONS IN METRES. 


cost of 27-5 milliard lire, and a further 40km 
between Capua and Naples, making in all about 
235km or nearly one-third of the whole length. 

The next stage which lay ahead was the cross- 
ing of the Appennines between Bologna and 
Florence. In the Appennine mountains, the 
ruggedness of the terrain and difficult geological 
conditions substantially added to the cost of 
construction, due to the nature and extent 
of the engineering works which were found 
to be required. On this approximately 87km 
long section, no less than 27-5 per cent 
consists of bridges and tunnels. This part of 
the work is now well advanced and is scheduled 
for commissioning in November. By the end 
of the year, therefore, there will be in being 
nearly 44 per cent of the whole of the * Highway 
of the Sun,” including the most difficult and 
expensive portion. Overall construction costs 
up to that date will amount to 62,000 million 
lire. 


APPENNINE SECTION 


The Bologna-Florence section extends from 
km 193-655, just before the Bologna Nord 
Station, to km 279-625, slightly past the Firenze 
Ovest Station at km 279-625, near where the 
motorway from Florence to the sea, the “ Fir- 
enze-Mare,” will underpass the Highway. 

Over its total-length of about 87km, the pro- 
portion of engineering works, bridges and 
tunnels, is very high, owing to the need to cross 
very rugged terrain smoothly and without the 
gradient exceeding anywhere 3-75 per cent. 
The following gives some idea of what was 
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Fig. 3—The Quercia—Setta viaduct, a curved bridge of thirty-five reinforced concrete spans, of 
1070m total length 





Fig. 4—Sambro viaduct under construction (September, 1959). The central span is 140m 





Fig. 5—Piazza viaduct nearing completion (July, 1960) 
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involved : there are some eighty bridges and 
viaducts with spans of 10m or more, totalling in 
length 16262m. Bridges of less than 10m span 
number 273 and total in length 1247m. There are 
twenty-three tunnels with a combined length of 
6155m and three cut-and-cover tunnels (built in 
order to prevent landslides) which together are 
541m long ; an overall total of 24,205m 

Parts with different gradients are connected by 
convex or concave stretches with 5000m minimum 
radius. The minimum radius in the curves is 
250m, but like the maximum permissible gradient 
of 3-75 per cent this figure is reached but rarely 
Everywhere a clear view ahead is maintained of 
at least 180m. The criterion has been to make 
it possible everywhere to maintain a minimum 
speed of 100km per hour 

The standard width of the carriageways 
shoulders, &c., is the same on the Appennine 
section as elsewhere except that on occasions 
depending upon the nature of the terrain, the 
two carriageways run independently 

The bottom stratum of the Bologna-Florence 
section consists of a layer of crushed rock 20cm 
thick, followed by Scm of macadam, 10cm of bitu 
minous conglomerate, a 4cm thick binder, and a 
3cm thick wearing course. No concrete is used 
anywhere, partly for reasons of cost and partly 
because of the better resistance of a black-top 
road to differences in temperature 

The bridges are twin-structures, and _ the 
tunnels, in view of the considerable width of the 
roadway, are built as separate tunnels for each 
direction These may be side by side, but 
often they are separated by varying amounts 
as shown in Fig. 2. 

The tunnel section shown in the illustration is 
one which, with small variations, is generally 
used, the principal change being with regard to the 
lining thickness which can reach up to ?-5m 
at the sides 

Geologically speaking, the Emilian-Tuscan 
Appennines belong to a number of geological 
periods, mostly the mesozoic and cenozoic, 
especially cretaceous and miocene. Along the 
route of the Autostrada the subsoil is mostly 
flysch, with continual alternation of clayey schists, 
marl, limestone marl and sandstone, while in the 
valleys are found alluvial strata of gravel and 
sandy clays. Foundation work was particularly 
difficult and rendered it necessary to construct 
at many points elaborate retaining walls rein- 
forced all over with wire-mesh 

Funnel construction in general was by the 
Italian method, a modification of the Belgian 
method, with a pilot tunnel at the bottom. All 
tunnels are heavily lined. 


DESCRIPTION OF RouUT! 


At Bologna Sud-Casalecchio di Reno (km 
193-7), the “ Autostrada del Sole,”’ which, 
from Milan, has been following an approxi- 
mately south-easterly direction, turns sharply 
south into the foothills of the Appennines 
Following the valley of the Reno on the left, it 
crosses to the right bank just before the station 
of Sasso Marconi at km 205-7. The road then 
leaves the valley of the Reno on its right and 
ascends that of the River Setta, proceeding 
partly along the bottom of the valley and partly 
along the slopes on the right bank. Near Vado, 
the route crosses the Setta, recrossing again at 
La Quercia, by a curved viaduct of thirty-five 
reinforced concrete girder spans, totalling 1070m 
in length (Fig. 3). 

Just behind Rioveggio (km 221-3), which is 
the next station, lies the Sambro Bridge (Fig. 4), 
with a central arch of 140m spanning the river 
of that name, a tributary of the Setta. The 
gradient, which slow:y has been increasing, 
now reaches the maximum, about 3-75 per cent, 
which is maintained for 4}km as far as the 416m 
long Serra Ripoli tunnel. Behind this tunnel 
are situated the bridges over the Rio Vallardino 
and Rio della Piazza (Fig. 5), with the 175m 
long gallery of Le Serrucce in between. The 
road is now nearing the top section, with reduced 
gradients which vary between zero and 3 per 
cent. Another major viaduct here is the Voglio 
which crosses the deep gorge of the river in five 
arch spans. 

The Pian del Voglio Station (km 235) is now 
reached, and the highway continues through 
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the Sospara tunnel (a double tunnel, the 
two parallel sections being 355m and 372m 
long), to reach the important viaducts over the 
Fosso della Madonnina and the Fosso del 
Biscione, the latter an arch bridge with a 130m 
central span. After a level stretch here of about 
24km, the road rises again, crossing the Merizzano 
(two spans of 95m each) (Fig. 6) and the Gambel- 
lato and continuing over the Fosse della Volpe 
and the Poggetone-Pecora Vecchia viaducts, 
finally reaches the highest point, 733-3m above 
sea level, at the 846m long Citerna tunnel at km 
244-7. 

The Autostrada now descends towards the 
station of Barberino di Mugello (km 260), 
initially with a more or less constant gradient of 
3 to 3-78 per cent. This section represents 
perhaps the most difficult part of the terrain, 
comprising over the next 6}km, in addition to 
the. Citerna, seven further tunnels (Monte 
Spicchio, 380m ; Sette Fonti, 460m ; Castagno 
al Monte, 337m ; Poggio Palina, 164m ; Massa, 
140m; Castello, 264m; and _ Villanecchio, 
168m) as well as five or six major viaducts 
The latter include the only steel bridges on this 
route, two plate girder bridges over the Poggio- 
lino, with a total length of 532m, comprising a 
total of twelve spans, the longest being one of 
60m. 

These bridges lie between the Citerna and 
Spicchio-Sette Fonti tunnels. Among other 
important bridges in this area we mention the 
Sette Fonti viaduct, the viaducts over the Fosso 
delle Macinaie and over the Fosso La Corretta. 

At the exit of the Castagno al Monte tunnel, 
danger arises from cross-winds owing to the 
exposed position of the following Macinaie 
Viaduct. At this point, therefore, a system of 
anemometer-controlled light signals will be 
installed to warn drivers of conditions to be 
expected on emerging from the tunnel. 

Before leaving this section, mention must be 
made of the bridges over the Fiumicello, Torre 
Aglio, and Torre Lora. The first of these, which 
may be taken as typical, comprises a number of 
spans consisting of in situ concrete girders 
supported on columns measuring 1-5m_ by 
1 -66m at the base and | -5m by 0-8m at the top. 
These columns, which are grouped in pairs, are 
of considerable height, up to 51-5m. Each 
pair is joined by two cross-beams, one about 
5m below the top, the other near the base. The 
bridge comprises two identical halves, one for 
each roadway, and is curved. 

The most important bridge in this group, and 
one of the major structures of the Bologna 
Florence section, is the 440m long and 100m high 
Aglio Viaduct (Fig. 7). This comprises an elegant 
double arch of 164m span rising to a height of 


Fig. 7—Aglio viaduct, with a central arch of 164m span and 84m height. 
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The overall length is 


440m (July, 1960) 


over 80m above the abutments. The arch, which 
is 8m wide throughout, has a hollow box section 
with 0-4m thick walls ; the depth of the section 
varies from 1-9m at the crown to 5-5m at the 
abutments. 

For the construction of the tubular 
steel centring (Dalmine) was employed. After 
casting one arch, the centring was traversed 
into position for the second 

The bridge over the Torre Lora is a prestressed 
concrete design over four spans, the longest 
being 44m; these are the longest prestressed 
spans of the route 

After Barberino, the road rises again for about 
4km, to reach 396m above sea level at the entrance 
to the Croci del Calenzano tunnel (length, 843m). 
Thereafter it descends all the way towards the 
station of Prato Calenzano (km 276-8), and the 
exit at Firenze Ovest (km 279-6), the gradient 
varying from 3-77 per cent down to about 1-5 
per cent. This section, although there are only 
two smaller tunnels (135m and 140m _ long 
respectively), is also characterised by the large 
proportion of viaducts, in particular the two 
bridges over the Fosso Goccioloni, and those 
over the Rio Valletta, Rio Corzanello, La Cassi- 
ana, Formicaio, and others. The most important 
here from the point of view of its length, is the 


arches, 


Fig. 6—The two 95m spans of the Merizzano viaduct under construction (September, 1959), 
showing the tubular centring employed 


viaduct crossing the Torre Marinella. This 
450m long bridge consists of individual 30m 
spans, each supported on pairs of columns 
spaced Sm apart. These columns which are 
hollow and measure 1-6m o.d. by 0-9m i.d. 
were cast with the help of sliding shuttering. 
They are connected across the top by a concrete 
cross-beam on which rest six 2-4m high reinforced 
concrete beams, with a width of 0-45m across 
the flange and 0-25m thickness at the web. 
As in the case of the other bridges, the two 
halves are structurally separate from each 
other, except for the connection formed by the 
central reservation 


GENERAL 


For purposes of construction, the road is 
organised in four zones: “ Bologna” (with 
headquarters at Casalecchio di Reno), “ Pian 
del Voglio * (with headquarters in that locality), 
* Citerna * (with headquarters at Dogana, near 
Barberino di Mugello), and “ Firenze” (with 
headquarters at Barberino di Mugello). The 
first of these zones extends from Casalecchio to 
Vado and, in the other direction, to Rubiero in 
the Po Valley. The four zones were subdivided 
into twenty-three lots which were mostly let on 
the basis of private tenders. Only in the case of 
seven lots—the most important engineering 
works—was the award made on the basis of a 
design competition. At Citerna, over the most 
difficult stretch of about 5km the work is under 
the direct control of the Corporation. Each 
contractor is obliged to set up a laboratory on 
the site to carry out all necessary tests. Such 
tests are frequently checked by duplicate runs 
in official laboratories. For mass concrete, 
samples were tested at the rate of one per 500 
or 600 cubic metres. In the case of major 
structures, tests were carried out for each func- 
tionally important member. The types of 
cement employed included pozzolanic cement, 
blast-furnace cement, and standard Portland 
cement of grades * 500” and “ 680." Aggre- 
gates and sands were obtained from the rivers 
Sette and Reno. Elsewhere, some difficulty was 
encountered in finding suitable material, and 
recourse was had to alluvia of certain streams 
which, however, required very thorough washing, 
and to a few quarries capable of supplying the 
necessary qualities. Surfacing materials are 
produced in factories at various points and 
transported to the road by lorries. In order to 
ensure uniformity, the laying of the top courses, 
which is done by machine, is carried out directly 
by the Corporation. About 8000 people are at 
present employed on the project, together with 
2000 machines. 
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Axial Multiple 


fo covering a dual pressure range by means 
of the same pump, the Swiss Locomotive and 
Machine Works (SLM), Winterthur, has devel- 
oped a design of axial multiple plunger pump, 


the delivery of which automatically changes, 
depending on the pressure in the system. For 
example, the model “ A63-10” has a_ low- 

















Fig. 1—Section through pump, showing spring-loaded 

floating swash plate which drives a combination of 

large and small bore axial pistons. Above the inlet 

valves, the overspill ports which in the case of small 

pistons are closed by sleeves : one half of the oil filter 
is seen behind the pump 


pressure delivery of 5 litres per minute at 50 kg 
per square centimetre and a high-pressure of 
0-9 litre per minute at 400 kg per square centi- 
metre. The largest of the five models delivers 
220 litres per minute at 30kg per square 
centimetre and up to 20 litres per minute at 
400 kg per square centimetre. This gives merely 
an outline of the capacities available, as each 
model is available in a number of different 
versions. The pumps are directly driven by 
vertical flanged motors of | h.p. to 30 h.p. 

The manner of functioning is illustrated in 
Fig. 1. Twelve plungers are equally spaced on 
a pitch circle about the axis, and are held against 
the inclined swash plate during the suction 
stroke by compression springs seated in an 
axially sliding casing. Inlet and delivery ports 
are provided with spring-loaded ball valves. 
The swash plate is mounted on thrust bearings 
in a spring-loaded sliding housing so that the 
plate can move vertically in balance with the 
oil load on the pistons. The casing housing the 
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Fig. 2—Typical characteristics of ** SLMaxial ”’ 


multiple-plunger pump 


Plunger Pump 


piston springs is connected to the swash plate 
housing and moves with it 

The stroke of the pistons always remains the 
same. With low delivery pressure, the assembly 
is in its bottom position. In this position, the 
edges of the large pistons at top dead centre do 
not reach the overspill ports arranged in each 
cylinder. As the delivery pressure rises, the 
pistons move upwards, and more and more of 
the stroke volume ts spilled through these ports, 
until in the topmost position the delivery is 
zero. The small pistons, on the other hand, run 
in sleeves which close off the overspill ports, so 
that a constant quantity of oil is delivered 
whatever the position of the swash plate 

This particular combination of large and small 
pistons determines the pump characteristic 
(Fig. 2). In the lowest portion of the system, 
all pistons give a full delivery which is nearly 
constant up to the pressure at which the swash 
plate begins to lift and the spill ports are being 
uncovered. The oil quantity then drops until 
the ports are fully uncovered, and thereafter the 


only delivery is that arising from the small 
pistons which is nearly constant up to the 
maximum pressure. Variation of the pump 


characteristic is possible by means of suitable 
combinations of large and small pistons 

If it is desired to have a pump with an adjust- 
able rate of delivery, it is possible to replace the 
main swash plate spring by a wormgear-driven 
screw spindle by which the desired delivery can 
be set. The volume delivered, it is stated, is 
substantially constant over the full range of 
pressures from Okg to 400kg per square 
centimetre 


Air Bleed Turbines 


Principally for “cold” air starting of the 
main engines of Douglas DC-8 and Convair 
‘** Coronado ”’ jet air liners, the Swiss Air Trans- 
port Company, Ltd., has ordered six turbine air 
starters from Auto Diesels, Ltd., of Uxbridge, 
Middlesex, concessionaires for engines manu- 
factured by the Standard Motor Company, Ltd. 
The original Standard gas turbine was a fixed 
shaft engine designed for low cost per horsepower 
developed ; it was described on March 15, 1957, 
page 406. The basic unit has now been developed 
to give the heavy bleed necessary for the rapid 
Starting of large engines, mainly by refinement 





Turbine installation seen through nearside door: in 

the foreground is the delivery duct, with the electric- 

ally operated main air valve at its upstream end. 

The turbine fuel tank and air intake ducting are 

conspicuous as is the heavy acoustic damping of the 
vehicle body 
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of the compressor itself—an automatic blow-ofl 
valve is now incorporated—and a satisfactory 
overhaul life has been achieved The sets used 
by Swissair are mounted in Ford FK 1000 vans 
with the body panels heavily damped; our 
illustrations show the installation in some detail 
Points that may not be evident are that English 
is the standard language for Swissair equipment, 
and that the sight glass for the turbine fuel tank 
is on the driver's side of the control panel, 
the mirror being fitted so that it is visible through 
the window of the near, starboard, cab door 
It will be noticed that, in contrast to the original 
shaft power, engine, the working parts are 


completely enclosed 








Nearside of the cab: the delivery duct is seen to the 

left of the engine cowling. On the bulkhead are 

mounted the all-electric remote control panel and 

the instrument display. The engine speed indicator 

has a revolution counter calibrated in terms of hours 
at governed speed 


Research Reactor “ Diorit ’’ Critical 


The Swiss research reactor ** Diorit,”” installed 
at the Wiirenlingen nuclear centre, went critical 
for the first time on August 15. The official 
commissioning took place on August 26 
* Diorit ” is to have a thermal output of 12-5MW 
which may be doubled later. It has a core of 
about 5-9 tonnes of natural uranium, moder- 
ated by 9-6 tonnes of heavy water. Maximum 
design thermal neutron flux is 2:2 « 10'* neutrons 
per square centimetre per second. The Wiiren- 
lingen installations, which also include the 
“ Saphir ” swimming pool reactor, were erected 
by Reaktor A.G., a company formed by private 
industry under the leadership of Brown, Boveri 
et Cie, Baden, and with Government support 
Under an agreement recently concluded with the 
Federation, the Wiirenlingen Centre has been 
taken over by a Federal Institute of Reactor 
Research which is connected with the Swiss 
Federal Polytechnic (E.T.H.) 


Heat Treatment Congress 


The Sixteenth Heat Treatment Colloquium, 
1960, will take place at Wiesbaden on October 13 
and 14. The event, which last year attracted 
700 experts, including 100 foreigners, is being 
organised by the Wissenschaftlich-Technische 
Arbeitsgemeinschaft fiir Hiartereitechnik und 
Warmebehandlung e.V., in conjunction with the 
Institut fiir Hiartereitechnik, Bremen, Postfach 
13, Postamt Bremen-St. Magnus (to whom all 
inquiries should be addressed). The provisional 
programme of lectures includes a plenary lecture 
by Professor Dr. Egger and co-workers, Vienna, 
on “ Metal working enterprises in the Norico- 
Roman town on Mount Magdalensberg near 
Klagenfurt,’ as well as eleven papers and a 
conversazione. 
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An advanced inert atmosphere fabrication facility for refractory metals was 


Inert Atmosphere Processing Facility 
for Refractory Metals 


recently put into operation at Bridgeville, Pennsylvania, by the Universal-Cyclops 


Steel Corporation. 


Known as “ InFab,” the new plant was designed and con- 


structed by the firm in conjunction with the U.S. Navy Bureau of Naval Weapons 


and represents the beginning of a new era in metallurgy. 


The facility comprises 


forging, rolling mill and furnace equipment and employs a 99-995 per cent pure 


argon atmosphere. 


he Universal-Cyclops Steel Corporation, 

Bridgeville, Pennsylvania, has started pro- 
ducing refractory metals of unusually high 
integrity in its remarkable new “InFab” (Inert- 
Fabrication) _ facility. These materials offer 
great promise for applications requiring high 
strength at ultra-high temperatures. “‘InFab” 
was conceived, designed, and constructed by 
the Refractomet Division of the firm in technical 
co-operation with the U.S. Department of the 
Navy, Bureau of Naval Weapons. Its purpose 
is the production of high integrity mill products 
of the refractory metals such as molybdenum, 
columbium, tantalum, tungsten, and their alloys. 
These metals are currently being produced on 
specialty steel mill equipment which is far from 
ideal because of their metallurgical characteris- 
tics and does not permit the full utilisation of 
the inherent properties of the materials. Refrac- 
tory metals should be hot-worked at tempera- 


tures double those possible in conventional 
mills. Molybdenum at: these temperatures 
oxidises catastrophically, and all refractory 


metals are contaminated by elements in air. 
Therefore, it is necessary to prevent contact 
with normal atmosphere during processing at 
high temperature. For this reason, the “InFab” 


Fig. 1—<Left) Exterior view of ** InFab ”’ facility, with argon gas purification plant, control consoles and ingot preparation plant. 
** InFab ”’ facility, with impactor, rolling mill and furnaces 


operators wearing space suits can enter the work area through a special lock. 


The plant is designed for remote-control operation, but 


enclosure is filled with inert argon gas. 

The “‘InFab” facility is a welded steel enclosure 
42ft wide by 97ft long by 23ft high (Figs. 1 and 2). 
Inside the enclosure are an impactor, a rolling 
mill, furnaces, a 10-ton crane and space for 
additional equipment. 
these refractory metals is performed at tempera- 
tures up to 4500 deg. Fah. in the protective 
atmosphere of the argon gas. The complex 
respiratory system employed cools, conditions 
and purifies the argon atmosphere in the facility 
to a purity level of 99.995 per cent. This purity 
level is unique and far exceeds the commercially 
available levels. During operations the tempera- 
tures in the facility range from 80 deg. to 100 
deg. Fah, 

The impactor, rolling mill and furnaces were 
designed to be fully automatic and are controlled 
from consoles outside the facility. Each console 
has a full view of the operations it controls 
through a special glass “picture window” which 
shields against any harmful ultra-violet rays 
emitted from the white hot metal. Some 
manual handling is required in taking materials 
into the facility and transferring them between 
the equipment. This is accomplished with the 
aid of the crane. It is planned to conduct 


Forging and rolling of 






















Fig. 3—Operator wearing ** space suit *’ and oxygen 
supply and cooling unit entering facility through 
personnel lock 


experiments on hot machining and welding of 
these materials within the facility in the near 
future. These functions require personnel to 
be inside the room. 

The “InFab” technicians are dressed in a 
modified design of future space suits. The 
suit is a modified U.S. Air Force MC-2 pressure 
suit and consists of five layers of clothing: (1) 
An insulated knitted undergarment. (2) A 
ventilation suit, permitting complete distribution 
of air around the body at the rate of 8 to 10 
cubic feet per minute at 74 deg. Fah. and 40 per 





Fig. 2—(Right) Interior view of 
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(3) A second insulating garment. 


cent humidity 
(4) A gas-tight blouse and trouser assembly, 
permitting a high degree of mobility. (5) A 
reflective aluminised outer garment, which 
shields against thermal radiation and protects 
the gas-tight inner suit. The headpiece is of 
fibre-glass and plastic material and is non- 
fogging, and special gloves and boots complete 
the assembly. The air supply and a cooling 
unit are contained in a pack carried on the 
technician’s back. Power supply and communi- 
cation lines connect to outlets in the plant 

Personnel entering ““InFab” first enter an air 
lock (Fig. 3). After the outer door is locked, 
the flush cycle begins. Nitrogen replaces the 
air in the lock and at a predetermined oxygen 
level argon is admitted. The cycle is completed 
in three to five minutes. The inner door is then 
opened and the technician is inside the facility. 
He immediately connects his communications 
and power supply lines to strategically situated 
outlets in the room. 

The material lock is operated by evacuating 
the air and replacing it with argon while trans- 
ferring material into or out of the room. The 
lock is a cylindrical chamber 2ft in diameter and 
16ft long, (Fig. 4). It contzins roller tables to 
facilitate handling. The equipment lock permits 
the entry and exit of large pieces of equipment 
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Fig. 4—Molybdenum ingot 

being passed into facility 

through tube-shaped mat- 
erials lock 


and large quantities of material without the loss 
of the enclosure argon atmosphere. As no 
personnel are involved the air is evacuated and 
replaced by argon during the entry cycle. The 
chamber is 8ft wide by 16ft long by 8ft high. 
There are also two emergency personnel exits 
consisting of quick transfer locks for immediate 
exit from the room. 

The refractory metals are formed from metal 
powders by compaction and sintering into 
electrodes and are melted into high quality 
ingots in a_ specially designed consumable- 
electrode vacuum arc furnace. It is in the next 
steps for producing mill products through 
forging and rolling, that “InFab” depart 
radically from past practices. Under the force 
of a horizontal impactor, ingots are broken 
down into billets or sheet bar at temperatures 
up to 4500 deg. Fah. in the protective argon 
environment The fully automatic, remote 
control impactor hits the ingot on two sides 
with 15,000 ft-lb of force. Since deformation 
takes place equally on both sides of the ingot, 
more uniform billets and sheet bars are obtain- 
able. The ingots are heated in induction 
furnaces situated immediately below the forging 
zone. The close proximity allows the transfer 
of the ingots into forging position in two seconds 
and keeps heat losses to a minimum. The 
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normal products of the impactor are 4in round- 
cornered square billets and sheet bars 2in by 
10in cross-section 

The Chambersburg type “A” impactor (Figs 
5 and 6), is a horizontal forge which is driven by 
compressed argon gas. Its maximum capacity 
is 15,000 ft-lb per blow, and two dies provide 
equal deformation on two sides. The die faces 
are 74 by 15in; the floor space occupied by the 
machine is 15ft 3in by 3ft 2in. The automati- 
cally controlled manipulator accommodates ingots 
up to 12in diameter. The impactor is fully 
automatic and is normally controlled from a 
console outside the room. The large picture 
window viewing the impactor is of special 
composition glass to screen out harmful ultra- 
violet radiation emitted from the glowing white 
metal. Additional controls are situated within 
the enclosure for emergency use 

Situated immediately beneath the impactor 
dies and within close proximity are the “‘Inducto- 
therm” heating furnaces. Three high-frequency 
induction heating coils are mounted on a car 
which can be positioned automatically. These 
water-cooled induction furnaces are 7in, 10in 
and 13in in diameter, respectively, to obtain 
added flexibility. Another car may be posi- 
tioned under the point of forging to take material 
away after forging. These furnaces are capable 
of heating material to 4500 deg. Fah 

If further processing is desired, the billet and 
sheet bar are transferred to the rolling mill area 
They are then heated in a graphite-lined indirect 
induction furnace at the end of the rolling mill 


table. A molybdenum liner inside the furnace 
protects the metal from reaction with the 
graphite. The “InFab” rolling mill rolls refrac- 


tory metals into bar and sheet at temperatures 
up to 4000 deg. Fah. as compared to conventional! 
rolling practices where steel is rolled at tempera- 
tures up to 2300 deg. Fah. 

The Birdsboro rolling mill, Fig. 7, resembles 
a miniature blooming mill. It is a 16in by 36in 
two-high mill complete with motorised screw- 
down and automatic feeding equipment. The 
mill has hydraulic roll balance, anti-friction 
journal bearings, hydraulically operated mill 
stand, and front and back motorised roller 
tables. The bar turner and special pinch rolls 
are equipped with an indexing device which 
moves back and forth to accept stock for 
faster and more accurate processing. A hyd- 
raulic alligator shear at the end of the front 
roller table removes splint bar ends and defective 








Fig. 5—{Left) Manipulator lowering molybdenum forging ingot into induction 
furnace situated below the impactor forge 


Fig. 6—(Above) Operation of the horizontal impactor forge viewed through a 
window from the remote control station outside the facility 
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Fig. 7—Hot rolling of molybdenum bar stock at 4000 deg. Fah. on the 16in by 36in two-high rolling mill 


areas, and is automatically operated from the 
console. The console situated above the mill 
and outside the enclosure is similar to the console 
for the impactor and permits completely auto- 
matic remote operation. Additional controls 
are situated within the enclosure for emergency 
use. 

Two “Inductotherm” indirect induction heat- 
ing units, similar to those at the impactor, are 
situated at the end of the rolling mill table. They 
may be automatically positioned for feeding 
material to the motorised roller table or for 
returning material to the furnaces. They are 
designed to heat material to 4000 deg. Fah 
The mill is equipped with both flat and grooved 
rolls and can produce bars down to 4in diameter 





and sheet up to 15in wide and 96in long. When 
using pack rolling, a sheet gauge of 0.020in is 
obtainable. 

The “InFab” enclosure is filled with argon 
maintained at a pressure of 4 oz per square inch 
above the atmospheric pressure outside the 
enclosure by means of a pressure balance system 
(Fig. 8). The room atmosphere is continuously 
changed and purified to maintain an argon purity 
level exceeding 99.995 per cent. During opera- 
tions, due to the high temperature of material 
being fabricated, argon leaves the room at a 
maximum of 120 deg. Fah. and is returned to 
the room at approximately 30 deg. Fah, maintain- 
ing an average temperature of 80 deg. to 100 deg. 
Fah. Specifications which have been surpassed 


Fig. 8—Controls of the 

argon gas circulation and 

purification system outside 
the plant 


in actual operation call for the argon entering 
the system to contain the following gases at 
these approximate levels: nitrogen, 150 p.p.m.; 
oxygen, 40 p.p.m.; water vapour, 50 p.p.m.; 
oil vapour and other hydrocarbons, 5 to 10 
p.p.m. The argon purification system was 
designed, constructed and installed by Air 
Products, Incorporated 

The production of refractory metal mill 
products starts with powder metallurgical tech- 
niques and is followed by consumable electrode 
vacuum arc casting. Fine metal powders are 
fed into a bag loading device, where they are 
formed into a controlled shape through means 
of vacuum and mechanical agitation. The 
isostatic compactor takes the powdered mix 
in its plastic container from the first step and 
compacts it into an electrode of uniform shape 
and density. A Lindberg sintering furnace 
strengthens and futher refines the compacted 
electrode. Densities of 90 to 95 per cent are 
obtainable and undesirable gaseous elements 
are eliminated through controlled heat and 
atmosphere. The compacted sintered electrode 
is now ready for melting. A specially designed 
General Electric consumable electrode vacuum 
arc furnace produces ingots of consistent quality 
and composition Gaseous impurities in molyb- 
denum are held within a few parts per million 
range. The furnace produces 12in diameter 
ingots, 70in long, weighing up to 3000 Ib. Add- 
itional facilities at Universal-Cyclops permit 
the preparation of refractory metal ingots 16}in 
in diameter by 70in in length, weighing approx- 
imately 6000 Ib. 

The ideal fabrication conditions of “InFab” 
permit the elimination of many conditioning 
and annealing operations necessary under current 
processing practices. It is anticipated that 
the higher product yield and the reduced number 
of processing operations may permit the pro- 
duction of vastly superior refractory metals and 
their alloys at the approximate cost level ot 
these metals in the forms now commercially 
available 


Gallium Arsenide Diodes 


Gallium arsenide has been found to 
properties making it superior to silicon or ger- 
manium in many high-frequency diodes. Some 
characteristics of point contact diodes using this 
material have been described in a paper pre- 
sented to the I.R.E. Professional Group on 
Microwave Theory and Techniques by Mr 
W. M. Sharpless of the Bell Telephone Labora- 
tories. Among the factors listed by Mr. Sharpless 
which contribute to improved performance is 
the high energy gap, which enhances the possi- 
bilities of high-temperature operation, while the 
high electron mobility and low dielectric constant 
improve the high frequency performance. In 
addition to the use of the diodes as variable 
reactors, point contact rectifiers prepared from 
gallium arsenide have been used successfully by 
various investigators at the Laboratories in such 
applications as first detectors operating into the 
millimetre wave range and in the X band (II 
kmce), and as high-speed switching diodes which 
have shown no minority carrier storage effects 
for switching times of the order of 10~'° sec 

Significant improvements in noise figure results 
are reported when the diodes are operated under 
refrigeration. For instance, in a typical diode 
used as a variable reactance element in a para- 
metric amplifier, the noise temperature was found 
to decrease almost linearly from 68 deg. K at 
room temperature to 21 deg. K at the temperature 
of liquid nitrogen. About 10 deg. K of this noise 
is believed to be contributed by the circuit. This 
excess noise temperature is of the order of that 
obtainable with present-day Masers operating at 
this frequency. Because of its simplicity, such a 
parametric amplifier may therefore become a 
competitor of the Maser in some = system 
applications. 
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BRITISH PATENT SPECIFICATIONS 


The dates printed are those of application and publication on completion 


Copies of specifications may be obtained at the Patent Office Sales Branch. Southampton Buildings, Chancery Lane, W.C.2, 
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COMPRESSORS 


843,675. December 30, 1957.—RoTAry COMPRESSORS, 
Institut Francais du Petrole, des Carburants et 
Lubrifiants, 2, rue de Lubeck, Paris XVle, 
France. 

One of the simplest forms of rotary compressor 
according to the invention is shown in the drawing 
This compressor comprises a central rotor A with two 
symmetrically positioned identical pistons B and C 
and rotatably mounted in a stator with passages for 
the circulation of coolant, such as water. Also 
rotatably mounted in the stator is a rotary abutment 
D with two symmetrically positioned identical recess 
E and F. The stator has an inlet passage G and an 
outlet passage H for gases. Opening off the outlet 
passage is a spring-loaded safety valve. Each of the 
rotors according to the invention is preferably pro- 
vided with teeth around that part of its periphery 
which is not interrupted by pistons or recesses. These 
teeth are so dimensioned and arranged that those of 
the central rotor do not make contact with those of 
the rotary abutment(s), but co-operate with them to 
form a series of baffles which form an effective 
and frictionless gas seal between the central rotor and 
the rotary abutment(s) The central rotor being 
driven in the clockwise direction, movement of the 
piston C draws the gas through the inlet passage into 
the annular space J between the rotor and its housing 
After engaging with the recess F, the piston B inter- 
rupts communication between the inlet passage and 
the space J, thus enclosing the gases previously drawn 
in by the piston C, these gases then occupying the 
part of the space contained between the two pistons 
The further movement of the piston B draws further 
gas into the part of the space J between the wall of 
the abutment D and the piston B itself. From the 
point when the piston C completely engages the recess 
E, the gases enclosed between the two pistons begin 
to be compressed in the part of the space J between 
the piston B and the wall of the abutment D until 
the moment when the recess F causes this part 
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of the annular space to communicate with the outlet 
passage. The gases compressed between the piston 
B and the rotor are expelled through the outlet 
passage until the abutment D covers the opening 
of the outlet passage into the housing. Mean- 
while, the piston C has drawn in behind it further 
gas to be compressed and when the piston B 
has completely engaged the recess F, the piston C 
begins to compress between itself and the wall of D, 
the gases previously drawn in by the piston B. The 
cycle is then repeated. As will be seen, the operation 
of this compressor is characterised by the fact that 
one of the pistons draws the gas to be compressed 
into the annular space, while the other piston com- 
presses the gas previously introduced into the 
space ; the rotary abutment serving not only to 
ensure sealing between the admission and compress- 
ion zones but also as a distributor for the compressed 
gas. Alternative constructions are described in the 
specification.—August 10, 1960 


NUCLEAR POWER 
843,871. January 26, 1959. Gas-CooLep NUCLEAR 
Reactors, United Kingdom Atomic Energy 
Authority, London. (/nventor : Everett Long.) 
According to this invention, a gas-cooled nuclear 
reactor has coupled to its coolant circuit via a valve 





a source of gas which is inert towards the materials 
in the coolant circuit, has a higher neutron absorption 
cross section than the coolant gas and is at a higher 
pressure than the coolant gas. On opening of the 
valve, inert gas is injected into the coolant circuit for 
reducing the reactivity of the reactor The inert 


gas serves to control the reactivity by increasing 
the neutron absorption effect of the coolant 
For example, a carbon-dioxide-cooled, graphite- 


moderated reactor may be shut down by the addition 
of argon, xenon or nitrogen to the carbon dioxide 
coolant. In view of the speed at which a gaseous 
coolant circulates the effect of the addition is very 
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rapid. It so happens that the gases mentioned will 
also serve to suppress any fires which may occur in 
the reactor. The inert gas may be removed from the 
reactor without any after effect by purging the 
system with pure coolant. One way of carrying the 
invention is illustrated in the accompanying drawing 
showing a diagrammatic perspective view of one of 
the four coolant circuits of a Calder Hall graphite 
moderated nuclear reactor Carbon dioxide at 
120 Ib per square inch circulates in a closed circuit 
consisting of a pressure vessel A containing the 
reactor core B and having inlet ducts C and outlet 
ducts D and a heat exchanger F and circulator F in 
ducting between each inlet and outlet duct. Each 
of the four inlet ducts has coupled to it a supply G 
of nitrogen at 1000 Ib per square inch. The coupling 
between the supply of nitrogen and the respective 
inlet duct is made first via a normally closed power- 
operated valve with manual standby facilities, then 
via a frangible diaphragm H and thence via a nor- 
mally open valve J. A very small leak path or bleed 
to atmosphere is provided between the valve K ad 
the diaphragm so that any leakage through the valve 
K does not cause the diaphragm to burst. The leak 
is small enough to prevent undue escape of nitrogen 
when the valve is opened. The normally open valve 
J is provided for isolation of the nitrogen supply 
Opening of valve K releases nitrogen into the coolant 
circuit in sufficient quantity to shut down the reactor. 

The volume of nitrogen available from the four 
supplies is in excess of about 14 per cent of the total 
volume of carbon dioxide in the coolant circuit, this 
figure being considered to be approximately the 
minimum necessary to effect shut-down.— August 10, 
1960. 


ELECTRIC TRACTION 


843,767. April 17, 1956.—-ConTROL SYSTEM FOR 
ELECTRICALLY PropeLtep Venicies, The English 
Electric Company, Ltd., Queens House, 28 
Kingsway, London, W.C.2. (/nventor : Henry 
Bolton Calverley.) 

This invention relates to electrically propelled 
vehicles having at least two d.c. driving motors sup- 
plied from an external a.c. source via full wave 
rectifying means on the vehicle. In such a vehicle 
means responsive to, or dependent on, the occurrence 
of wheel slip on any individual motor are arranged 
automatically to convert the supply to at least the 
slipping motor from full wave to half wave rectifica- 
tion. A preferred form of the invention applied to an 
a.c. rectifier locomotive is shown in the drawing, where 
traction motors A, B are supplied through rectifiers 
C, D, while motors FE, F are supplied similarly 
through rectifiers G, H. The negative return for each 
group of motors is taken to the centre tap of the 
transformer secondary winding so that full wave 
rectification is obtained. The grids of the rectifiers 
C and D are normally maintained at a positive poten- 
tial with respect to the corresponding cathode 
by connecting each via tapped resistors respectively 
to the positive terminal of a full wave rectifier bridge 
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J, the cathodes of the rectifiers being connected to 
the negative terminal of the bridge, which is supplied 
from one secondary winding of an auxiliary trans- 
former A A further secondary winding on this 
transformer supplies a full wave rectifier bridge L, 
the positive terminal of this bridge being connected 
to the negative terminal of bridge J. Associated with 
motor group A, B is a wheel slip relay M having 
two coils, each of which is connected across the 
armature of one of the two motors. Under con- 
ditions of no wheel slip on these two motors, the 
two coils are energised substantially equally and 
opposite and the contacts of the relay are maintained 
open. If, on the other hand, either of these two 
motors should slip, the balance of the two relay 
coils will be upset and the relay will close its contacts 
to connect the tap on the resistor N directly to the 
negative terminal of the rectifier bridge L and thus 
make the control grid of rectifier C negative with 
respect to its cathode and so render this rectifier 
non-conducting on all subsequent cycles As a 
result, motor group A, B will thereafter operate 
only on half wave rectification and there will be an 
immediate and considerable reduction in the current 
drawn by the two motors. This reduction in current 
allows the slipping wheel to regain adhesion of the 
rail, and when adhesion is regained the voltage balance 
will be restored and the relay will open its contacts 
and thereby restore full wave rectification. A similar 
arrangement applies to motors £, F and their rectifiers 


G, H—August 10, 1960 
MINING MACHINES 
844,091. March 19, 1958.-Coat-CUTTING AND Like 


MINING Macuines, Gebr. Eickhoff, Maschinen- 
fabrik U Eisengiesserei m.b.H., Bochum, Ger- 
many 
According to the invention a coal-cutting machine 
has a drive mechanism for advancing which comprises 
a variable speed a.c. motor which is controlled to 
provide a continuously variable speed of advance 
The motor drives a haulage device independently of 
the power source for the cutting tools of the machine 
A suitable motor is the three-phase commutator 
shunt-type machine the speed of which can be 
varied continuously and without loss within certain 
limits. The motor is used in place of the known 
hyd-aulic transmission mechanism and can be located 
within the housing of the winch which it normally 
drives through speed reduction gearing. The speed 
of this motor is controlled by moving its brush- 
connecting yoke to provide a rotor commutator 
voltage for controlling the stator voltage. The yoke 
may be adjusted by a handwheel on the fixed structure 
of the winch which directly actuates the yoke. In an 
alternative arrangement, the handwheel is arranged 
to control a separate adjusting motor mounted on 
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the three-phase motor. When such a setting motor 
is used, the speed of advance of the cutting machine 
may be controlled automatically in accordance with 
the load on the main driving motor or by a remote- 
control device.—August 10, 1960. 


TELECOMMUNICATIONS 


44,399. June 7, 1957.—INpucTANce Col, Standard 
Telephones and Cables, Ltd., Connaught House, 

63, Aldwych, London, W.C.2. 
in known tuning arrangements for inductance coils 
sith ferromagnetic cores, fine adjustment of the 
wnductance is difficult to achieve. Furthermore it ts 
_ifficult to mount the separate parts of the core so 
that they are in exact fixed position which does not 
vary as a result of vibration or temperature changes. 
The inductance coil according to the present invention 
is largely free from these drawbacks and has a very 
favourable space factor. Its construction is shown 
in the drawings, wherein the core consists of a 
flanged bobbin A of ferromagnetic material and an 
outer sleeve B also of ferromagnetic material fitting 
closely over the flanges of the bobbin. The coil 


(not shown) is wound on the bobbin A either directly 


i ‘ 
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or with the interposition of a coating on the bobbin 
of insulating material. The winding is thus enclosed 
in the space between the bobbin and the outer sleeve. 
Apertures C and D are formed in one of the flanges 
of the bobbin and lead-in wires for the coil winding 
pass through these apertures. A tuning core E of 
ferromagnetic material of higher permeability than 
that of the bobbin is inserted in the bore of the 
bobbin and is movable therein for adjustment of the 
inductance. An inductance coil of the construction 
shown has been constructed having a winding of 
over a hundred turns of wire composed of five 
strands of 0-05mm litz wire and with an inductance 
variable from 200 to 500 micro-Henries but occupying 
a volume of only one-third of a cubic centimetre. The 
specification also illustrates a band pass filter unit 
incorporating twelve coils of this form. Such an 
assembly may be cast in resin leaving free the spaces 
around the tuning rods E and after the fine adjustment 
of tuning by means of these rods, resin may be cast 
around the rods to make the tuning insensitive to 
external influences.—August 10, 1960 


FURNACES 
843,714. January 28, 1958.—PROTECTING THE LINING 
oF ROTARY FURNACES FOR TREATING MOLTEN 
MeTAL, Stora Kopparbergs Bergslags Aktie- 
bolag, Falun, Sweden. 

In metallurgical melting and refining processes it 
is often difficult to attain a sufficient durability of the 
furnace lining. This is particularly true for refining 
processes where oxygen or air enriched with oxygen 
is blown on to the surface of or into the melt in 
order to bring about a desired oxidation of certain 
constituents of the metal, and at the same time to 
generate the necessary heat for the process. Normally 
this heat generation is so strong that it is necessary 
to perform additions of some material during the 
process in order tu counteract too high temperatures. 
According to the invention the lining of a rotary 
furnace is protected when treating a metal melt by 
an oxygen-rich gas by introducing into the furnace 
« stream of cooling agent separate from the gas so 
as substantially to cut off radiation of heat from the 
surface of the melt where the gas comes into reactive 
contact with the melt. The cooling agent is a granular 
solid suspended in a gas and it is preferably injected 
into the furnace so as to impinge against the wall. 
The gaseous component of the cooling agent may 
advantageously be steam or carbon dioxide. The 
metal may be iron, steel and alloys, in which case 
the solid component of the cooling agent is advan- 
tageously selected from limestone, quick lime and 
iron ore. The solid agent injected in the manner 
described above causes a substantial cutting off of 
heat radiation in that the solid particles in the furnace 
atmosphere absorb such heat and to a minor degree 
reflect radiated heat back against the melt. It also 
tends to cause the gases escaping from the hottest 
region to deviate from a direction towards the 
furnace wall. Where the solid agent impinges against 
the furnace wall it forms a protective layer on the 
part of the wall which would otherwise run the risk 
of becoming superheated. The drawing illustrates a 
rotary furnace equipped for carrying out the method. 
The furnace has a single opening at the centre of 
one end wall and an exhaust gas hood is located 
with a clearance of about 1 decimetre in front of 
this opening, when the furnace is in position for the 


heat-treatment at an inclination of, tor instance, 
15 deg. to 20 deg. The hood is provided with a 
water cooling jacket and mounted in it are two 
(copper) tuyeres, one ordinary blast tuyere A and 
one tuyere B for the cooling means. Both are water- 
cooled and gas rich in oxygen is supplied to the 
tuyere A through flexible hose. The tuyere B has 











an inner pipe C which is connected to a flexible 
pipe secured to the outlet pipe D of a lime suspending 
apparatus. This apparatus consists of a container 
having at its top a lime feeding hopper and at its 
bottom a grid. Below the grid is a pressure gas inlet 
pipe for the supply of gas for fluidising the lime. 
Another pressure gas inlet pipe opens into the con- 
tainer at a suitable level above the grid for supplying 
feeding gas, if required, in addition to that supplied 
through the lower pipe. The necessary quantity of 
pressure gas should only amount to a few (less than 
10) cubic metres per ton of introduced powder, so 
that the quantity of gas that leaves the furnace will 
be increased only a little as a result of the supply. 
If it is desired to avoid the introduction of oxygen 
and nitrogen into the furnace space by this operation 
it is possible to use other gases than air, e.g. carbon 
dioxide. According to a preferred embodiment at 
least part of the necessary lime is injected on to the 
wall of the furnace at that part which is most exposed 
to attack. In this manner an effective shielding is 
obtained and at the same time lime, which may have 
adhered to the wall, protects it from chemical attack 
from slag and insulates it against heat transfer. Thus, 
the useful life of the furnace lining may be increased 
considerably, and, furthermore, the supply of the 
lime is performed in a manner which is highly con- 
venient for the process. It is also possible to add 
finely ground iron ore which consumes heat by 
chemical reaction. The grain size of the solid com- 
ponent of the cooling agent should be less than 10 
millimetres and preferably less than 5 millimetres, 
but should exceed 0-5 millimetres. A certain valuable 
effect is obtained by the shielding action of the 
introduced cooling agent while passing through the 
gas space in the furnace and by spreading the jet of 
cooling agent an appreciable reduction of the heat 
radiation on to the furnace wall may be attained. It 
has been found that an especially good effect is 
obtained by means of the present cooling method 
where the rotational speed of the furnace is rather 
high, exceeding approximately 5 r.p.m. The quantity 
of cooling agent which should be added in each case 
may easily be determined experimentally, but as a 
rule it is possible to calculate the required quantity 
with reasonable accuracy.—August 10, 1960. 


ELECTRICAL ENGINEERING 


843,830. March 26, 1957.—ELectricaL PosiTIONal 
ContTROL APPARATUS, The British Thomson- 
Houston Company, Ltd., Crown House, Ald- 
wych, London, W.C.2. (/nventor : Leslie Carter 
Ludbrook.) 

The electrical positional contro! apparatus des- 
cribed in this specification is intended to provide an 
arrangement giving higher torque than a selsyn 
system but not requiring commutators for d.c. 
excitation. According to the invention the appa- 
ratus comprises an a.c. generator having a stator 
with a plurality of phase windings and a rotor 
adapted to be supplied with a single-phase a.c. 
voltage ; also a motor having a stator with a number 
of phase windings equal to that of the generator 
stator and having a permanent magnet rotor or a 
d.c. excited rotor. The output of each winding of 
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the generator stator is rectified and the rectified 
outputs are passed through a reversing switch to 
supply a stator winding of the motor, each reversing 
switch being controlled by the rotation of the rotor 
of the generator. The arrangement is such that each 
stator winding of the motor is thus supplied with a 
variable voltage corresponding instantaneously in 
magnitude and polarity with the angular position of 
the rotor of the generator relative to the associated 
stator winding. These voltages differ in phase from 
one another so as to tend to cause the rotor of the 
motor to rotate in accordance with the rotation of 
the rotor of the generator regulator. The motor 
may, for example, be a synchronous motor and 
preferably with a permanent magnet rotor, or 
it could be a repulsion motor or a motor following 
a step-by-step movement. It will be appreciated 
that such an arrangement provides a_ positional 
control having an appreciable torque and is applicable 
inter alia to hoists such as hoists for raising and 
lowering the control rods of a nuclear reactor. 
August 10, 1960 


Forthcoming Engagements 


Secretaries of Institutions, Societies, &c., 
notices of meetings inserted in this column, are requested to note 


desirous of having 
that, in order to make sure of their insertion, the necessary informa- 
tion should reach this office not later than a fortnight before the 
In all cases the Time and PLACE at which the meeting 
be held should be clearly stated 


meeting 


is fo 


ASSOCIATION OF SUPERVISING ELECTRICAL 
ENGINEERS 

To-day, Sept. 2 LIVERPOOL AND District BRANCH : Industrial 
Development Centre, M.A.N.W.E.B., Paradise Street, Liver- 
pool, 1, Chairman's Address, L. Harper, 7.30 p.m 

Mon., Sept. 5.—Essex BraNncu The Angel Hotel, Broadway, 
Ilford, Essex, “‘ Domestic Electrical Accidents,” S. J. Emerson, 
8.15 p.m. y& Leeps Brancu : Great Northern Hotel, Leeds, 
“Dry Fluid Centrifugal Power Couplings,” A Hunt, 
7.30 p.m. x SHEFFIELD BRANCH Royal Victoria Hotel, 
Sheffield, Chairman's Address, R. Peacock, 7.30 p.m 

Tues., Sept. 6.—W. LONDON BRANCH Windsor Castle Hotel, 
134, King Street, Hammersmith, W.6, “ Panelec Warming 
System,” 7.45 p.m % READING AND Disrricts BRANCH 

Marquis of Lorne,” Friar Street, Reading, “ Testing of 

New Appliances,”’ H. F. Watson, 7.30 p.m 

Wed., Sept. 7..-HALIFAX BRANCH The Crown Hotel, Horton 
Street, Halifax, * Miniature Circuit Breakers,’ H. E. Banks, 
7.45 p.m * N. Lonpon BRANCH Civic Centre, Town 
Hall, Wood Green, N.22, A.C. Variable Speed Drives,’ 
P. H. Jackson, 8 p.m. ye MANCHESTER BRANCH : Engineers 
Club, Albert, Square, Manchester, * Jointing Plastic Cables,” 
7.15 p.m ¥%& NOTTINGHAM BRANCH Mechanics Institu- 
tion, Trinity Square, Nottingham, Chairman's Address, 
7.30 p.m. yy Preston Brancu : R.A.F.A. Club, East View, 
Preston, “ Electrical Floor-Warming,” M. Bolser, 7.30 p.m 

Thurs., Sept. 8.—BRADFORD AND District Brancu : College of 
Technology, Great Horton Road, Bradford, “ The Kariba 
Dam Project,” G. Lyon, 7.30 p.m. %& BriGHTON, Hove AND 
District BRANCH New Imperial Hotel, Ist Avenue, Hove 
Sussex, “* Cable Jointing,’’ J. Kernaghan, 7.30 p.m 


BIRMINGHAM SCIENCE MUSEUM 
Sept. 29.—Museum of Science and Industry, 
Street, Birmingham, 3 Live Steam Operation of 
Engines,” evening until 9 p.m., additional to regular 
Week-ends 


Newhall 
Five 
Steam 


Thurs 


BRITISH INTERPLANETARY SOCIETY 
Lancaster Room, Caxton Hall I ondon, S.W.1, 


Mon., Sept. 12 
Hints, Pitfalls and Problems, Carter 


** Spaceflight 
7 p.m 

Tues., Sept. 13 
“ Sovecial Points in Lectures to 
“ Preparing a Technical Paper,” | 


Lancaster Room, Caxton Hall, London, S.W.1, 
Schools,” N. H. Langton, 
R. Shepherd, 7 p.m 


INSTITUTION OF PLANT ENGINEERS 


Tues., Sept. 6.—LONDON BRANCH Royal Society of Arts, 
John Adam Street, Adelphi, Strand, London, W.C.2, * Pneu- 
matic Transfer Machinery and Circuitry, D. ¢ Evans, 
7 p.m 

Wed., Sept. 7.—EpDInBURGH BRANCH 25, Charlotte Square, 
Edinburgh, “‘ The History of Boilers,’ W. Renton, and “ An 
Engineer and the Carpet Industry,” W. Geekie, 7 p.m 
¥%& Leicester BRANCH Saracen’s Head Hotel, Leicester, 
Film and Discussion “On Schedule,” F. W. L. Heathcote, 
7 p.m 

Sept. 8.—GLASGOW BRANCH : Scottish Building Centre, 

Sauchiehal! Street, Glasgow, Factory Fire Alarm 

W. Roby and R. S. C. Dougall, 7.15 p.m. x Nortx 
Roadway House, Oxford Street, Newcastle 

“ Electrical Power Distribution,” J. E. Finn 


Thurs., 
425, 
Systems, 
East BRANCH 
upon Tyne, |, 

7 p.m 

Wed., Sept. 14 
Exeter, “* Motorway, 
the M.1, 7 p.m 

Thurs., Sept. 15.—BLACKBURN Brancu : Castle Hotel, Black 
burn, “ New Developments in Fuel and Power Technology, 
M. W. Thring, 7.30 p.m 


WESTERN BRANCH Royal Clarence Hotel, 
film and talk on the construction of 


INSTITUTE OF PETROLEUM 
Wed., Sept. 7.—61, New Cavendish Street, London, W.1, “ The 
Part Played by the Preparational Stage in Determining Lead 
Anti-Knock Effectiveness,” D. Downs, S. T. Griffiths and 
and R. W. Wheeler, 5.30 p.m 


NINTH INTERNATIONAL CONGRESS OF 
PHOTOGRAMMETRY 
Sept., 1960.—To be held at the University of London under the 
auspices of the International Society for Photogrammetry ; 
Sept. 5 to 16, technical sessions ; Sept. 6 to 16, exhibitions ; 
Sept. 17 to 21, technical tours 


SOCIETY OF CHEMICAL INDUSTRY 
Wed. to Fri., Sept. 21 to 23.— PLASTICS AND Potymer Group 
William Beveridge Hall, Senate House, University of London, 
W.C.1, Symposium on “ High Temperature Resistance and 
Thermal Degradation of Polymers 


SOCIETY FOR WATER TREATMENT AND 
EXAMINATION 


Wed. to Fri., Sept. 14 to 16.—St. Peter's Hall, Oxford, Autumn 
Meeting, 1960. 
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REFRACTORY 
CONCRETE 


The ADAPTABLE Refractory Material 
—SAVES TIME AND MONEY 











A MUST for FURNACE & BOILER FOUNDATIONS 
HEAT-RESISTANT FLOORS 
FURNACE DOORS & DAMPERS 
FLUES & FLUE-PIPE LININGS 
KILN CAR & BOGIE TOPS 
COKE OVEN DOOR LININGS 
BURNER BLOCKS 


AND 101 OTHER REFRACTORY USES 


Refractory Concrete a 
(stable under | 
load up to 1350°C) 


| 
i 


is made with | 

crushed firebrick 

and Ciment Fondu FO N [) UJ } 
Ready for any purpose Ww 


Read Trade Mark < 


in 24 hours ALUMINOUS CEMENT 














USE 
SECAR 250 
(An tron-free white calcium-aluminate cement) 

for 

Super Duty and Special Conditions of: 

Higher temperatures up to 1800°C 
Reducing atmospheres 
Resistance to slag attack 
Resistance to products of combustion 











Write for Booklets ‘REFRACTORY CONCRETE’ and ‘SECAR 250° 


LAFARGE ALUMINOUS CEMENT COMPANY LIMITED 
73 BROOK STREET, LONDON, W.1 Telephone: MAYfair 8546 





APa' 


Enter No. 691 on reply card 
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DUNLOP 


has the ee ee, 


Dunlop are now supplying a range of high pressure 
air compressors for industrial use. 

The compressors are available as separate units, 
or mounted on a trolley as a portable charging 
installation (shown right). 

The compressors are distinguished by their com- 
pact design and light weight. 

Details of performance of the four main types are 
given in the panel 

You are invited to write for full information. 
The services of Dunlop technicians are always Four types of compressors are available 
available to discuss special applications or re- 


uirements. , No. of 
" Type Max. working Delivery Rate compression 
yP ressure 
Pp stages 








The trolley can be supplied with either a petrol engine or 
an electric motor to drive the compressor, which requires : 
54 h.p. at 1100 r.p.m. Lubrication is provided by a self 1000/6 IND 1000 p.s.i. 6 cu. ft./min 
contained pump. The compressor weight is 85 lbs 600/74 IND 600 p.s.l. 7} cu. ft/min 


11 cu. ft/min 


4000/5 IND 4000 p.s.i. 5 cu. ft./min 














DUNLOP RUBBER CO. LTD., (AVIATION DIVISION) 250/11 IND 250 p.s.i. 
weoluiy FOLESHILL, COVENTRY. Tel: COVENTRY 88733 


Enter No. 701 on reply card 
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tough 
job... 
tough 
forgings! 








ROLLING 
MILL 
OPERATORS 
REDUCE COOLANT 
3 CONTAMINATION BY 85°), 

MARBAIX magnetic coolant 


ee 6s cutting costs seporotors, installed on tank in 


cold rolling mill, at Armco Stee! 
Corporation, Kentucky. 






























MARBA xX The MARBAIX magnetic coolant separator has now 
| been well proven as a means of reducing costs 
and improving finish on cold rolling mills. Removal 
of impurities and contamination is continuous, as the 
AUTOMATIC MAGNETIC coolant passes through the separator some 480 times 
in an eight-hour working day, reducing foreign 
COOLANT SEPARATORS matter by up to8? percent. 


cS ee en een oe re ae . Operators of cold rolling mills and similar equipment 


’ RANGE OF SIZES } are invited to write to DEPT. E22 immediately for 
Model No. ...........-. 0, 1, 2, 4 7, 10 full details of the cost-reducing MARBAIX separator 
Capacity (water soluble G.P.M.) 5, 10, 20, 41, 72, 103 | 

~~ GRIGINATORS OF THE DRUM TYPE MAGNETIC AND COMBINATION SEPARATORS 

Made in Great Britain. Patent No.’s 603083, 731655 and 745604. Others Pending. 


DEVONSHIRE HOUSE, VICARAGE CRESCENT 


GASTON E.MARBAIX LTD BArTERSEA, LONDON. sw) 


PHONE : BATTERSEA 8888 (8 line 





Enter No. 711 on reply card 





RIVLINK for aii vee prives 


The SUPER BELT 












@ Made in RUBBER FABRIC 
@ Least Stretch—Longest Life SEND 
for a copy 
@ Each Link a Complete Unit of this illus- 
tratedfolder. 
* 


Detachable and Adjustable 





A.J. VAUGHAN4CO. 


(MITRE WORKS)LTD. 





RIVLINK BELTS LTD. 


NORTH STREET - OPENSHAW) & WILLENHALL, Stafts. phose. 406-7 
MANCHESTER 11 Telephone: EASt 2302 


Enter No. 712 on reply card 
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VERSATILITY! 


Not surprise—just modest pride! We must confess to a similar feeling every time yet 
another example of the amazing versatility of TUFNOL is confirmed. 


Bearings for ships' rudders and propeller shafts, runners for Arctic sledges, seat rollers 
for the Oxford University Boat, insulators for high voltage switchgear, slideways for 
machine tools, control pulleys for aircraft, bearing bushes for motor cars, gears for textile 
looms—these are but a few of the many varied ways in which TUFNOL is being used to 
overcome problems of design, production or maintenance. 


TUFNOL is a laminated plastics material of such versatility that no engineer can afford 
to ignore it. 





STRONG BUT LIGHT 

RESISTS CORROSION 
WITHSTANDS CLIMATIC EXTREMES 
ELECTRICAL INSULATOR 
MACHINES EASILY 

STORES INDEFINITELY 


verssrue ©W WI FINOL 


(REGD. TRADE MARK) 


Available in sheets, tubes, rods, angles, channels and in numerous brands 


TUFNOL naw ~*~ PERRY BARR - BIRMINGHAM 228B 


379 
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ae AIR CLEANSING... 
Pe) Jollsain-|jyciffe THE TORNADO WAY 


I’ Mr. Manufacturer please do not allow your employees to 
_ FOUNDRIES: LTO work in conditions where air pollution exists. 


Dirt costs time and money ! 


For a very reasonable outlay you can protect your staff from 
dangerous furmes, grit and dust, by using the: 


The os 
5 TORNADO CLEAN AIR EQUIPMENT 
SPECIALIST FOUNDRY rs Are you interested SIR ? 


for if so please phone at once and allow us to quote 


BLACKHEART MALLEABLE IRON Fully trained personnel are at your disposal. 


ia = | BARNET METAL CO. LTD. 


HEAT & ABRASION RESISTING oes Elektron House, Brookhill Road, New Barnet, Herts. 
ALLOY CASTINGS sets Telephone: BARnet 3901/5187 


for rls Enter No. 732 on reply card 














Automobiles and commercial Vehicles a mer 
Gas, Electricity and Steel Undertakings sete! ° ’ 
iaatin sot tear aoe = Engineers’ Spanners 
Cement, Brick, Pipe and Tile Works arr! 
“ss OF ALL TYPES 
Heat Treatment Plants 
together with many others The 


CASTINGS SUPPLIED AS CAST selete A . 
OR FULLY MACHINED : NGULAR HOLE 
Manufacturers of ‘PULMAC’ Pulverising Mills DRILLING AND 
for Fine Grinding MANUFACTURING 


FOLLSAIN-WYCLIFFE FOUNDRIES LTD COMPANY LTD. 
Lutterworth, nr. Rugby. Tel: Lutterworth 10, 60 & 152 ete 
Grams: Wycliffe, Lutterworth 


Contractors to H.M. Government Departments 


ANGULAR WORKS - BEESTON - NOTTS. Write for 


Catalogue 


Telephone BEESTON 254009 Telegraphic Address) ANYWISE, BEESTON 





Enter No. 733 on reply card 
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to the glass 
industry, 
over fifty 
Linatex 
pumps are 
no optical 
illusion 


In the famous glassworks of 
Pilkington Brothers Limited, 
there are more pumps than 
weeks of the year. These 
Linatex pumps handle highly 
abrasive sand slurry and rouge, 
Being Linatex lined, they can 
operate for years on en i with- 
out maintenance. A woaderful 
tribute to Linatex, who make 
the most abrasive-reaistant, 
long-lasting pump in the world 


1 3-14" model A Rouge pwmps. 


2 42° Pumps and 1-1" pump on an erperimentat rig. 

8 2-5" and 2-3" Sand pumps at Windle Sand Wash. 

5 So naneaeneaees THE RGANISATION 
A WORLD-WIDE BERVICE TO INDUSTRY 


Rub hd WILKINSON RUBBER LINATEX LTD * CAMBERLEY + SURREY ~*~ Tel: Camberley 1595 Factories and Distributors throughout the World. 
Enter No. 734 on reply card 
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MORE Schieldrop Industrial Oil Burners are used by 


MORE and more leading engineers and 


MORE ici: S.P.0. Burners have | 
hh arta MORE. than any 


LONDON 
Tel : Belgravia 3785 @ 

MANCHESTER i 

Tel : Blackfriars 385! 

SOUTH WALES 


Tel ; SKEWEN 3383-3103 


BIRMINGHAM s 
unnzesm [Industrial Burners 


SCHIELDROP & CO. LTD., STOTFOLD, BEDS ~ Tei 414 (4 lines) BM) 


been sold 


other make 
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be 


10 TON 
ROLLER TURNTABLE 





CONVEYORS 


ESTABLISHED 1906 


Enter No. 742 on reply card 











10 ton Steam Perma- 
nent Way Crane. 
Metre Gauge. Durty 
10 tons at 16 ft. radius 
propped; 5S tons at 
14 fc. radius free 























3 Motor, electrically 

operated Fixed Whart 

Crane. Duty: 15 tons 
at 22 ft. radius. 














22575-6 
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40M. three-speed and reverse, 

constant mesh unit. Extremely 

robust, suitable for dumpers, 

tractors, towing tugs, etc., for 

long perods of running in the 

indirect gears. With or with- 

out bell-housing to suit standard 

8” Borg & Beck clutch and 5 THE BEST IN THE 
S.A.E. engine mounting. LONG RUN 


P.R. MOTORS LIMITED 
ALDBOURNE ROAD, COVENTRY 


Telephone : 22266/7. Telegrams: Supagears, Coventry 
SPECIALISTS IN AUTOMOTIVE GEARBOXES SINCE 1902 


Enter No. 744 on reply card 
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THE HOSE 
THAT MAKES 
ALL OTHERS 


OBSOLETE 


TEGALEMIT 














HIGH PRESSURE 
NYLON HOSE 





Following in the great pioneering tradition of 
their extruded nylon tubing, Tecalemit now 
proudly present a new High Pressure Hose 
equalling those precision limits of Tecalemit Nylon 
Tubing already so well known to industry. 
Tecalemit High Pressure Nylon Hose consists of: 


A precision extruded flexible nylon core tube 
High tenacity braiding 
An outer sheath of flexible nylon tube 


This structure gives the hose its characteristic pliability, with 
minimum inside bend radii of from 1}” to 4", according to size. 
Tecalemit High Pressure Nylon Hose has these advantages: 


Greater durability - Higher burst pressures - Re-usable end fittings 
Longer life - Ease of assembly - Clean finish and appearance 
Greatly reduced wall thickness—therefore far smaller 

external diameters and much lighter complete 

assemblies. And all at highly competitive prices. 


If you wish to substantiate these claims, Tecalemit will 
provide sample standard lengths of hose assembled with 
common forms of coupling, so that test rigs can be undertaken. 
Tecalemit High Pressure Hose is supplied in three 

sizes, }", }” and {” internal diameter, to meet the needs 

of industry for hydraulic and pneumatic systems. 

Write for full technical details of Tecalemit High 

Pressure Nylon Hose and their use on hydraulic 

and pneumatic systems for: 


Agricultural Machinery - Earth moving Plant 
Mechanical Handling Plant - Machine Tools 


J ECALEMI I LIMITED (SALESEN) - PLYMOUTH - DEVON 


7.700 


Enter No. 751 on reply card 
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AFTER 90 YEARS OF TESTING! 


DiUIRIOILIEJA/D 


metallic lead primer 


IS FULLY RECOMMENDED FOR THE COMPLETE PROTECTION 
OF ALL FERROUS METALS UNDER THE MOST SEVERE CONDITIONS 


PROOF! 


RADAR TOWER 


Painted with Metallic 
Lead Primer and after 
three years is still in 
excellent condition. 


DUROLEAD has been developed after extensive 
Laboratory and Field Tests and incorporates pure 
metallic lead which has been atomised to an average 
particle size of less than 1/20,000th of an inch. 


DUROLEAD incorporates in one primer all the 
advantages found in all other metal primers of today 


DUROLEAD PROTECTS 


(1) By the formation of metallic lead soaps which passivate 
the ferrous metal surfaces. 


(2) By the formation of a closely packed film possessing a 
high degree of impermeability to moisture. 


(3) By cathodic protection. 
(4) By preventing rust creeping under the surface. 


(5) By its exceptional tolerance to imperfectly prepared 
surfaces. 


DUROLEAD ECONOMIES 


(1) Does not settle on storage. 

(2) Faster drying time than Red Lead Primers 

(3) Greater covering capacity. 

(4) May be left unprotected without the need for sub- 


CRANES AT GUERNSEY 
Painted with Metallic Lead 
Primer in 1937 and is still 
giving protection from the 
corrosive effects of the sea 


and weather. 


DUROLEAD has proved its protection in Gas Works. in 
Shipyards, Port Installations, etc., throughout the United 
Kingdom. 


sequent coats. 


(5) Lower weight per gallon than Red Lead. This reduces 
total weight of paint on large contracts. 


Write for further information to the nearest Sales Office. 


COMPARATIVE COSTS. 


DUROLEAD v RED LEAD 


COVERAGE: RED LEAD ————————- 45 sq. yds. per gin 
DUROLEAD —— 70 80 sq. yds. per gin 


SAVING IN COST: 1:-92d. per sq. yd 
DUROLEAD also reduces labour costs because of its ease of 


Plelelile ta lela ms lighter weight and greater spreading power. 


Another proved product of 


montgomerie, stobo — 


BELLE YUE 
MANC YESTER 


21..SEPT — 1. OCT 1968 


& COMPANY LTD. 


Telephone Chester 23128 (3 lines). Telegrams ‘ Turpentine’ Chester. 
Telephone Belfast 667978. | Telegrams ‘ Turpentine ° Belfast. 
Telephone Bridgeton 1005/6/7. Telegrams ‘ Turpentine ' Glasgow. 


Also at Slough. 


Deeside, Saltney, Nr. Chester. 
136/154, Stranmillis Road, Belfast. 
52/72 Rogart Street, Glasgow, S.E. 


Enter No. 761 on reply card 
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_ALLOTT BROS., 
| and 
LEIGH LTD. 













NO MORE 
D.C. MOTOR 
PROBLEMS ! 












ICKLES FORGE 
| ROTHERHAM 


Telephone Telegrams 
ROTHERHAM 4115-6 CHIMNEYS, ROTHERHAM 














E.P.E. turn D.C. problems 
into D.C. motors’ 





Enter No. 772 on reply card 























’ Not long ago, many people thought ie 98 : 
: it impossible to get D.C. motors . we fhe: | 
quickly and at a reasonable price wr Pl : | 
Some people still think so » Bi 
owes | 
They don’t know about E.P.E te 
; tz | 
B.P.E. specialise in D.C, equip- oy 
sagt. | 
mem, combining their Many years gl | 
experience in this field with a keen “yx. 
intereat in new techniques. They + 
can supply D.C. motors and , 
generators of any enclosure * . 
quickly and at a reasonable price 


If you've a D.C. motor problem, 
why not bring it along to E.P.E ? 
If they haven’t a solution in stock 
they'll be happy to make one for 
you 


EPE 


ELECTRICAL POWER 


by using 


SCRIVEN| | 





MACHINE TOOLS 





E, ENGINEERING CO. (B’ham) LTD. 
ns Bromford Lane, Birmingham & 
%, "Phone : STEchford 226! 
< "Grams: Torque ‘Phone Birmingham _ & CROSTHWAITE FURNACES and 
tendon Offce: 421, Grand Buildings, Trefeger eos | SCRIVEN MACHINE TOOLS LTD. 
xy ; = %° | York Street lronworks, Leeds 9 Tel.: 32411-2 


32, Victoria Street, London, $.W.!i Tel.: Abbey 7966 


it 
a oe ots ge Enter No. 773 on reply card 


Enter No. 771 on reply card 











Simplified Control with NEUMO 


AIR OPERATED PUMPS & MOTORS 


Many industrial users are finding that control of liquid flow by 
means of a simple valve in the delivery line is all that is required 
when using Neumo positive displacement air operated pumps 
This valve may be at any distance from the pump enabling opera- 
tors to control pumps at distant points of delivery. 

The system is reliable because no extra control gear is employed, 
the pump merely stalling by back pressure in the delivery line and 
recommencing delivery upon release of the pressure The poss:- 
bility of raising undue pressure in the line is avoided by automatic 
over-load devices in the pump which can be set to come inte 
accion at a predetermined pressure 



















Pumps are made in a wide variety of 
materials to cope with all liquids. 
Neumo motors containing only two 
moving parts are a safe, reliable means of 
obtaining reciprocating motion and again 
may be stalled without damage. 







Write for further details tw: 
NEUMO LIMITED 5 


South Coast Road, Peacehaven, Sussex. 
Tet : Peaceh 2115 & 3354 
























Enter No. 774 on reply card 
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PRECISION POWERED 
go logy ROOF 
VENTILATOR 


up to -040° RESIN BONDED GLASS FIBRE 


EASY TO IDENTIFY - EASY TO USE 


* Write for Samples and Literoture 
or Mail Blueprint for Quotatien. 


Enter No. 781 on reply card 


STEEL FRAME ie 7. eae The most economicalandefficient 
BUILDINGS \ a iy form of industrial ventilation. In- 
corporating the most modern plastic 

OF EVERY DESCRIPTION materials for strength, lightness and 
CONTROLLING “es eee tee resistance to atmospheric corrosion. 
Powered by propeller fan to give 


STEAM SUPPLY SPECIALITIES 
Pit Headgear, Pumping Stations, 





THERMOSTATIC 
VALVES 


for 


positive ventilation. Light enough 


TO HOT WATER Power Stations. for corrugated iron roofs. 


eenasemelill 
CALORIFIERS, Bridgework and Riveted Work E MARK 
Etc. of all descriptions. an important name in ventilation 


The BROWNLIE and 
HORNE MURRAY 7D. Industrial Fan « Heater (0. ltd 


Gage WORKS, BIRMINGHAM, II. _ phone: VIC 2277 


ENGINEERING Co. Ltd. | POSSIL PARK, GLASGOW and at LONDON, MANCHESTER, SWANSEA 


35 PITT STREET GLASGOW ! LONDON: 32, QUEEN VICTORIA ST. E.C.4 MEMBER OF THE SIMMS GROUP OF COMPANIES 
Enter No. 782 on reply card Enter No. 783 on reply card 





Enter No. 784 on reply card 








HYDRAULIC PRESSINGS 
AND ROLLED RINGS 


by e = 


Caston 
Barber 


HYDRAULIC PRESSINGS 


Producing Hemispherical ends and other hydraulic press- 
ings of up to 3 feet in diameter, Caston Barber have a wide 
range of existing tools, a list of which will gladly be sent on 
request. Dished and Flanged cylinder ends, with or without 


inspection openings, are also manufactured to order. 


ROLLED RINGS 


Caston Barber produce rings from a wide range of flat and 
angled sections of mild or stainless steel. Flanged rings and 
washers are supplied to meet all specifications and in many 
cases the rings are flash butt welded. 

Caston Barber have the equipment and the experience to 


meet your requirements. 


Do not hesitate to write or telephone your enquiries to: Ke Nea 7 


CASTON BARBER, 47 TABARD STREET, LONDON, -C. Telephone: HOP 1991/5 
Enter No. 785 on reply card 
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*CLEAN AIR ACT. The Iron Fireman Coal burning Automatic 
Stoker will solve the problem of smoke without the use of expen- 
sive fuels. We have developed new techniques for ensuring 
smokeless combustion and Iron Fireman Stokers are meeting the 
requirements of the Clean Air Act in the great majority of our 
industrial centres. 





% Boilers and furnaces fired by mechanical stokers 
are now an exempted class of appliance under 
the recent Order made by the Ministry. 





There is a model for every type and 
size of boiler from 200,000 to 
9,000,000 B.T.U.s per hour capacity and 


we have a nation-wide organization for 
cs rmowie ooo Hl Tron Fireman 


the service and maintenance FIRST AND FORE MO $17 


machines. Automatic Coal Stokers 


LEEDS, 6 GLASGOW, C.3 BELFAST 
BARKBY ROAD, LEICESTER 32, Headingley Lane 15, Fitzroy Place, 14, Corporation St. 


Sauchiehall St. 


we ASHWELL & N ESBIT LTD. 12, Great James’ St. 182 & 184, Oxlerd Road ta, Wheel Se 


Enter No. 791 on reply card 
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Everyone knows about rust... but not everyone knows 
that hot dip galvanizing is the best way to stop rust. 


Galvanizing would have stopped this R.S.J. rusting. 
The heavy zinc coating alloyed to the steel gives long 
trouble-free life and costs little. Iron and steel of all 
shapes and sizes can be protected by hot dip galvanizing 


For information and publications write to the 
HOT DIP GALVANIZERS ASSOCIATION 34 Berkeley Square London W1 


Enter No. 801 on reply card 
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the embodiment 
of this scientific age 



















Forward-looking engineers are embodying Heli-Coil Screw 
Thread Inserts in their designs because competition 
demands that they use only today’s most advanced and 
successful techniques. 

The Heli-Coil method of screw thread engineering can 
improve products in almost an infinity of ways . . . and 
at the same time make dramatic cuts in time and labour 
costs. It is ideal for automation, the operation is 
simplicity itself, just drill, tap and install. 

The Heli-Coil Insert provides a conventional thread with 
higher loading strengths and greater resistance to wear and 
stresses — it literally armours the thread. 

The assembly obtained is anti-vibration because the Heli-Coil 
Insert allows pre-stressing. Weight and space are saved 
and the serviceability and appearance of the product 
enhanced. 

The importance of Heli-Coil Inserts to the modern designer 


is an irrefutable fact. Why not have all the information in 











front of you - data is freely available. Ask for Sales 
Leaflet APL48’ES. 








? 


«*'2 
a 











| 


by hd | 


| 


— 


} 


BE! Wy 





Your newest design . . .1s 1t quite up to date ? 


*HELI-COML #5 @ registered trade mork 


Write for more data on HELI -COIL mserts to ARMSTRONG PATENTS CO., LTD., EASTGATE, BEVERLEY, YORKSHIRE 


MONTREAL and TORONTO, CANADA. 












And at MELBOURNE, AUSTRALIA. 





Telephone: Beverley 62212 (6 lines) 


Enter No. 811 on reply card 
M 
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SWITCH AND 
PLUG UNIT 


Introducing a new 60-ampere 550-volt switch 
and plug unit capable of working continuously 
at full load in heavy industrial conditions. 


Ask for pamphlet 1308 








SPECIFICATION 





SWITCH: The latest Reyrolle HH design 
rated at 60amperes 550 volts and capable 
of making and breaking current-surges 
of up to 360 amperes at 0°3 P.F. 





PLUG AND SOCKET: Anewaddition 
to the Reyrolle ‘Easigo’’ range for 
industrial duty, available for D.P., T.P., 
or T.P. & N. service with scraping-earth 
connection, 














Get pf INTERLOCKS: The switch cannot be 
Le Lewy closed with the plug withdrawn or the 
EE 2 Mar plug removed while the switch is ‘ON’. 








PROTECTION: An interlocked fuse- 
unit can be added if required. 











Other switch-and-plug units of up to 300-ampere rating are also available. 


Reyrolile 


A. Reyrolle & Company Limited - Hebburn.e County Durham - England 


Enter No. 821 on reply card 
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AELON 

‘for Be s,, al 

‘ £ ath ~~, | 
DIESEL, ELECTRIC & STEAM 
Ferd 7 . ” pA Sy 


Trade 
Effluent 








Where treatment is necessary we fully investi 
| gate both your present and potential require 
ments, make 
Full Chemical Analysis and Tests 
Survey the Site 
Plan, Design and Execute the complete 
work, 


to best meet the needs of the situation and the 


requirements of the Authorities 
Experienced Chemists, Engineers and Civil Per 
sonnel give close attention to all aspects of the 


A résumé of your problem will receive prompt 


ind personal attention 


H. E. C. LIMITED 


BUCKINGHAM CHAMBERS, 45, VIVIAN AVENUE 
HENDON, N.W.4 Telephones: Hendon 6271/2 


’ 
+ J 
$ 


ma! 
~~ ta 


Sp wea "Yes 


POWER UNITS AVAILABLE FOR CONVERTING 
STEAM CRANES TO DIESEL OR ELECTRIC DRIVE 


Enter No. 831 on reply card A 





| 
| 
| 
| 
question 
| 
| 
| 
| 


_ Enter No. $32 on reply curd 








i 
be 


et CUT 


‘Pas 


Reliable Automation 





BY PNEUMATICS, MEANS 
, lilustrated above is a “‘Ponticrat” Bottle Crating Machine 


ROSS manufactured by Messrs. H. Pontifex & Sons Ltd., Birmingham, 
equipped throughout with Ross Air Control Valves. This 


Al R co NT RO L VA LV ES poe a i tind ou a a bottles into crates 


SEND NOW FOR CATALOGUES FROM :_- 


WELLMAN SMITH OWEN ENGINEERING CORPORATION LTD 
WORKS: DARLASTON, South Staffs, & BELFAST. 


Enter No. 833 on reply card 















THE 
PARNELL HOUSE, WILTON ROAD, LONDON, S.W.1 
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Slight non-uniformities in machining, lack of homogeneity 
in materials ... displacement of the centre of gravity 

and the principal inertia axis from the rotational axis... 
and you have an out-of-balance rotor. An inefficient 
component — sometimes a dangerous one. 


When the rotor is narrow, single plane correction is 
sufficient— commonly called static balancing. Single plane 
vertical axis balancing machines speed up the operation 
by rotating the workpiece. The clutch friction plate 

shown here is balanced, corrected by riveting, 

and checked without removal from the machine. 


A full range of vertical axis machines, for rotors 4 !b. to 400 Ib., 


both single and two plane is available. Correction by 
drilling, riveting or welding according to requirement. 


Write to the address below, quoting reference E4 





ELECTRODYNAMIC BALANCING 


W. & T. Avery, Limited, Birmingham 
Enter No. 841 on reply card 
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Tee So 


British & best 


KING DICK 
STILLSON 
PIPE WRENCHES 


King Dick Stillson Pipe Wrenches 
maintain the same high standard of 
quality expected with all our tools. 
The jaws are subject to a very rigid 
heat treatment control and are 100% 
hardness-tested to ensure reliability. 
All the individual parts are inter- 
changeable. 


Available in 8”, 10”, 14”, 18”, 
24”, 36” and 48” sizes. 


NGINEER _ Sept 1960) 







Write for illustrated leaflet. 





® ' N G O O N ‘ 
))] 


KING DICK ) 


= —= 


ABINGDON KING DICK LTD., Abingdon Works, Kings Road 
Tyseley, Birmingham I1, England. 





Enter No, 851 on reply card 








Generai machine castings made te customers’ patterns. Low prices for planing, boring, turning, screwcutting 
Send your enquiries to 
GREENWOOD’S STANDARD GEAR CUTTING CO. LTD., 


New Bond Street, Halifax. Telephone: Halifax 5217/8 Telegrams: “* Gears. ** 
Enter No. 852 on reply card 




















...a vital necessity for industrialists striving 
to keep their share of expanding markets. Vital at all stages 

of production and distribution. Especially vital in loading 

and unloading cargo vessels. Recognising this, 
progressive concerns all over the world are establishing 

new facilities for shipping and discharging 
raw materials. 
And Simon Handling Engineers Ltd are providing 
them with the necessary plant . . . designing and erecting shipping 

terminals and intake plants for grain, coal, ores, sugar 


and other materials in bulk. 


Handling 


--- 


FAST HANDLING at South 
Shields, where Simon Handling 
Engineers conveyors, bunkers, 

and hoppers loading out to 
railway wagons ac S00 tons an 

hour, help to achieve a rapid 
turnround of ships bringing iron 
ore co satisfy che increased 
blast-furnace capacity of the 

Consett tron Company Led 








FAST HANDLING ac Kicirmac, 
British Columbia, where che 
first of two pneumatic plants 
supplied by Simon Handling 
Engineers Led for discharging 
alumina shipped to Aluminum 
Company of Canada's new 
smelter set new records for fast 
handling, clearing 12,500 cons 


in 39 hours 





For fast handling, clean handling and accurate handling see 


Simon Handling Engineers Ltd 


STOCKPORT, ENGLAND 


Telephone: Gatley 3621 Telex: 66-287 Telegrams: S.H.E.L. Telex Stockport 


HS357 
Enter No. 853 on reply card 





CLYDE 
DOCKSIDE 


INCORPORATING . 


c.c. & B. LOW PRESSURE HYDRAULIC LUFFING 


The Clyde Hydral-Luff is an electric crane having the jib operated 

by an electro-hydraulic transmission system. It has established 

new standards of smoothness, reliability, and operational speed 

for many ports. Built for hard work, long life and ease of 
maintenance, the Hydral-Luff could well 
reduce your handling costs. May we furnish 
you with further details? 

Send for the Clyde 


= CDE 


CLYDE GRANE & BOOTH LTD. 


Incorporating : 
Clyde Crane & Engineering Co., Mossend, Lanarkshire 
Tel. Holytown 412 (6 lines) Grams: ‘Clyde Motherwell Telex’ 
and 
Joseph Booth & Bros., Union Crane Works, Rodley, Leeds 
Tel. Pudsey 3168 (6 lines) Grams: ‘Cranes Rodiey Telex’ Telex 55159 


Enter No. 861 on reply card 


Fn ieee 





Telex 77443 
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Metal Spinnings, Tube Manipulation, Coil Pro- 
duction, Coppersmithing, these are the industrial 
fields in which we have worked since 1780. Our 
traditional skills are supported by modern plans 
and the latest techniques. Spinnings can be 
produced in any metal or alloy from blanks up 
to 7 ft. in diameter and tolerances of +°005 inch. 
Quantity is no problem and tool facilities are 
available. 


get in touch with 


LEE & WILKES LTD 


Smiths in any metal 


PRIORY COPPER WORKS 
BREWERY STREET, BIRMINGHAM 6 
Telephone: ASTon Cross 2005-6-7 P.B.X. 


A.LD. and A.R.B. approved 
ACA MRS OSORNO eR 


Enter No. 862 on reply card 
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VAUGHAN BROS LTD. 


EAGLE WORKS * WttlENHALE * Starrs. 


FLEXISEAT™ ¢ 


SCRAP su 


valves | 
| for 


| IMPORT 
and 


EXPORT 













No. 871 on reply card 



















Suitable for Water, 

Oil, Paraffin, Air, etc., 
up to 150 P.S.1. 

Weight approx. 4 that ol 
usual type of valve. 















Standard ‘‘ FLEXISEAT ”’ 
Valves are supplied for 
test pressures up to 300 P.S.1. 3in., 4in. and 6in. sizes available from stock. 








Gaeutnemmanantasaiane Large Fleet of Mobile Cranes 











temperature and material specification, etc. available at all times 
“ A. KING & SONS 
Illustrated literature on request from the manufacturers. 
Tel : Norwic h 28541 (5 lines) BER STREET - NORWICH Grams: Metallurgy, Norwich 
Also Queens Road, Gt Yarmouth Tel: Yarmouth 4346/7 
DAVID F. WISEMAN & SONS LTD. LONDON onnes : 9 WARWICK COURT, HIGH HOLBORN, LONDON, W.<c.I. 
66 CASTLEFORD ROAD, BIRMINGHAM lI1. Telephone: Holborn 0377. Grams: inland Metaloking Norphone 
Telephone : ViCtoria 4553. London Telex: Foreign: Metaloking London Telex 25/0! 












Enter No. 873 on reply card 





Enter No. 872 on reply card 
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TT ea 
Heat 
Treatment 


Reproduction of the subtleties of steel conditioning as determined in the Laboratory 
relies as much upon the man as upon modern instrumentation Experience—most often 
handed down from father to son—alone can ensure the correct interpretation of the 
effects of time and temperature established as the result of research. Firth Brown 
are proud of the wealth of stored experience in the heat-treatment of steel, some of it 


matured by three generations of service at Atlas Works. 






FIRTH ) BROWN 


ALLOY STEELMAKERS . FORGEMASTERS . STEEL FOUNDERS . HEAVY ENGINEERS 


THOS. FIRTH & JOHN BROWN LIMITED . SHEFFIELD . ENGLAND 


Enter No. 881 on reply card 
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| travel alone 


On and on... days and weeks at a time . . . through fair weather and foul... 











alone, but always safe and sure. 

And, like the albatross, a Renold conveyor chain is very often alone too... 
because the maintenance engineer knows he needn't be in close attention once 
it has been installed. A Renold conveyor chain will go on and on for very long 
periods, free from breakdown and giving maximum service for minimum 


attention. 


Write for Catalogue Ref. 120/19 giving full details of 


OLD STOCK CONVEYOR CHAINS 


WITH ATTACHMENTS FOR ALL DUTIES 





~er 

RENOLD RENOLD CHAINS LIMITED - MANCHESTER 

7 Enter No. 891 on reply card 
oD 







N 








There may not be much glamour attached to looking after other people's dust — but 
t's a mighty important job all the same, Throughout industry the effective control of dust is essential, 


whether the problem is to remove a nuisance or reclaim a valuable product — or both. 


Ambuco specialise in industrial dust control and recovery, particularly in connection wit! 
metals, chemicals, cement, petroleum, fertilizers, mining, power plants etc. 


Our engineers and laboratories are at your service; just ring HYDe Park 2178. 
Enter No. 901 on reply card 


PUT DUST IN ITS PLACE 


High Efficiency Cyclones - Grit Arresters . Fabric Dust Collectors 
AMBUCO LTD STANDBROOK HOUSE : 2-5 OLD BOND ST - LONDON W.1 




















Henne errr errr ae neat 





NGINE 


dm 25106 
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It’s never too early to ask Sutcliffes 


Sutcliffe conveying equipment has been called to the rescue 
on many occasions when site conditions have rendered all 
other forms of mechanical handling ineffective. 
Muck shifting may not be quite as simple as building 
sand castles but much time and money can be saved by 
calling us in at the earliest possible stage. 


Please write for our brochure ref. EN 106. 


Mobile conveyors on the Great Ouse Flood Protection Scheme. . Tripper and spreader conveyor 
at Crigglestone Colliery dirt disposal plant, 


RICHARD SUTCLIFFE LIMITED - HORBURY - WAKEFIELD - ENGLAND 
London Office: 28/29 Savile Row, W.1 


Enter No. 911 on reply caré 
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DUCOLW.30 ABRAZO COLMO COLCLAD CORTEN COLTUF 


High Tensile Abrasion Creep Stainless High Strength Notch 

Weldable Resisting Resisting Nickel & Corrosion Tough 

Steel Steel Steel ‘Monel’? Resisting Steel 
Clad Steels Steel 


COLVILLES 


FITNESS FOR PURPOSE STEELS 





COLVILLES LIMITED 195 West George St., Glasgow C.2. 





Enter No. 921 on reply card 
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Spark 


ankelouatiaiare 


-Taster 
simpler 
alelas 
crore} are) ani lere) 


than ever! 


The GKN Spark Machine is faster, more accurate, more versatile 


The Gkn Spark Machine (Models B1 and B2) gives higher cutting rates, greater ac- 
curacy, and—on the B2 machine—a wider range of surface finishes than ever before. 


It has all these outstanding features 
These are some of the outstanding features of the GkN Spark Machine Models G Ké N 


Bi and Be: 
A co-ordinate slide movement for rapid electrode positioning; an accurate depth 
stop ; a dial gauge to show forward movement ; an alternative work-table for 


extra paraffin depth. S Ir k 

It is compact and economical p a 

The Gxkn Spark Machine is well-made, sturdy and compact. All parts of it— 

work head, electrical equipment and paraffin system—are mounted in the same 4 

cabinet. Yet with all these advantages, installation and running costs are low. i } } a S | Nn e 
You should know more about it 

Whether you are engaged in forging, wire-drawing or press-tool making, the GKN DESIGNED BY THE 


Spark Machine is something you should know about. 
Write to our Sales Agents for the new brochure on the GK.N Spark Machine. GKN GROUP RESEARCH 


Manufactured by A 
AABORATORY 
WELSH METAL INDUSTRIES LTD., Caerphilly, Glamorganshire (@xa) LABORATORY 


Sales Agents U.K 
M. C. Layton Limited, Abbey Wharf Mount Pleasant, Alperton, Wembley, Middx 


Rudkin & Riley Limited, Cyprus Road, Aylestone, Leicester 


Enter No. 931 on reply card 
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Woven wire— 
that’s what I want— 
service... 













































































. «and everything is arranged with Begg, Cousland— 
where wire is woven in any mesh, 


any metal for any purpose— 
as perfect as a century of experience can make it 





SPRINGFIELD WIRE WORKS, GLASGOW, S.E. 
Enter No. 941 on reply card 
Enter No. 942 on reply card 


The 


BIBBY 


Kebiliont 
COUPLING 


World famous for outstanding per- 
formance and reliability. Made ina 
wide range of types, all employing the 
same basic principle of Bibby design. 








—— 


Special types include: Brakewheel, Cardan 
Shaft, Turbine, Shear pin, Controlled 
Torque, Spacer and others. 


4 i : 
ie se? = - = _ 


THE WELLMAN BIBBY COMPANY LIMITED, PARNELL HOUSE, WILTON ROAD, LONDON, s.w.1 
Enter No. 943 on reply card 
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For clean, 
gleaming interiors 





Here is a coating for your walls, wood and metalwork 
which is easy to apply and sets with a 
tile-like surface that withstands damp, steam, condensation, 


oils, washing and hard wear. 


In engineering and other factories, warehouses, offices, 
canteens, etc., Permoglaze is nowadays 
replacing ordinary paints and enamels because its hard, glazed 


surface repels dirt and is so easy to keep clean. 


Permoglaze is supplied ready for application in white and 


colours in Gloss, Eggshell and Satin finishes. 


Write now for colour card and booklet describing how to 


Permoglaze walls and other surfaces. 


Permoglaze 


mie 





MADE BY 


PERMOGLAZE LTD TYSELEY BIRMINGHAM I! 


Depots at Cardiff, Leeds, Glasgow, Manchester, Nottingham & Norwich 





Enter No. 951 on reply card 














Makers of Fim : 
Quality Precision 
Springs forover : 


a Cenluty- 
7 


aDe,, “ 
3 fy, 3 


¢ UNCONDITIONAL: 


2 fuori’), "a 
S 7 UNDER NORMAL (5 
Gy\_USAGE Ae 


¢ S —e - 
a se ; : , 


BROADBENT& CO.(rocupaue) LTD. 
Ghove Spring Works. LINCOLN STREET. 
ROCHDALE. Lancs. Ahore:-Rochdale 4628-9 


Enter No. 952 on reply card 














STEEL CASTINGS 




















of all descriptions made in our own foundry 
by CONVERTER & HIGH FREQUENCY 
INDUCTION PROCESSES 








BREAKDOWN AND 
SHIP REPAIR WORK 
GIVEN SPECIAL 
ATTENTION 


From $ Ib | 


to 


15 cwts. | 


a eer. 
+t ie ’ 


BARNARD & SONS LTD. 
75 River Road « Barking « Essex 
Telephone: RIPPLEWAY | 188-9 





Enter No. 953 on reply card 
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I New Radial of Pillar & Sleeve Design 


3PS 
RADIAL 
DRILLING 
MACHINE 





. 
A new radial of pillar and sleeve design with extra precision taper roller 
bearings on which the spindle is mounted to ensure rigidity and accuracy 
for boring or drilling. Available with pre-selection to speeds and feeds 
if required. Maximum Radius up to 1/2 ft. Drilling capacity from solid 
in steel, 3 in. 


WILLIAM ASQUITH LTD., 
HALIFAX - ENGLAND 


Member of the Asquith Machine Tool Corporation 


Sales and Service for the British Isles 


DRUMMOND-ASQUITH LIMITED 


Member of the Asquith Machine Tool Corporation 





KING EDWARD HOUSE, NEW ST., BIRMINGHAM Phone: Midland 3431. Also at LONDON Phone: Trafalgar 7224 & GLASGOW Phone: Central 0922 
A 408 


Enter No. 961 on reply card 
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JOHN BULL RUBBER Co. LTD. (Mechanical Products Division) LEICESTER 
3 a TELEPHONE: 36531 


Enter No. 971 on reply card 
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COMPANIES Lt? 























APPLEBY-FRODINGHAM STEEL COMPANY 
SCUNTHORPE + LINCOLNSHIRE 
A Branch of The United Steel Companies Limited 














4 


AF 166 


Enter No. 981 on reply card 
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CROFTS ‘RITESPEED’ MOTORISED 
CONVEYOR PULLEY 


@ Available ex stock in a variety of diameters and face widths, for a 
wide range of conveyor speeds and powers up to 10 h.p. Larger sizes 
up to 30 h.p. at short notice. 





@ The whole of the driving mechanism is contained within the pulley body, 
resulting in an all-round saving of space, together with simpler installation 
and easier maintenance. 


@ Danger to operatives is minimised, and there is no risk of contamination to 
the products on the conveyor, an important consideration where food or 
medical products are being packed or processed. 


@ We also manufacture conveyor pulleys in cast iron, wrought iron, and 
fabricated steel ; slatted (“ Belt-Saver "’) pulleys, rubber-lagged pulleys, and a 
wide variety of ancillary equipment, including safety backstops. 


WRITE FOR PUBLICATION 5947 
CROFTS (ENGINEERS ) LIMITED 
POWER TRANSMISSION ENGINEERS 
THORNBURY BRADFORD 3 YORKSHIRE Telephone: 65251 (20 lines) 





Telegrams: “* Crofters Bradford Telex’ Telex 51186 





BRANCHES AT : Belfast Birmingham Bristol Cardiff Dublin Glasgow Ipswich Leeds Liverpool 
London Manchester Newcastle Northampton Nottingham Sheffield Stoke-on-Trent 
Subsidiary Companies in Canada, South Africa, U.S.A. World-wide representation 


Enter No, 991 on reply card 
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Arrol 


Cranes and Structural 


As one of the major companies concerned with the Durgapur 
Steelworks project, West Bengal, ARROL are responsible 
for the supply and erection of all the Rolling Mill Buildings, 
together with 72 Electric Overhead Travelling Cranes. 


ed ee | 
ee | Eee er Fe O34 


mn amram om ew 








SIR WILLIAM ARROL & CO LTD GLASGOW 


Enter No. 1001 on reply card 
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Steelwork at DURGAPUR 


oe Oy, 


pis vm 
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Although you know that 


BAC 


make the best drill bushes 
do you know 


that they also make components for 


water screens, mechanical  stokers, 
guide pillars & bushes for injection & 
pressure moulds, also for die casting 
dies, bushes & plungers for die casting 
& plastic machinery, headed & 
plain-fully serrated - semi 
serrated-serrated & 
hexagon types with 
centre groove for 
resin, laminate 
& light alloy 


jigs. 


GD 


British Aero Components Ltd., Montague Rd., Warwick, England 


Enter No. 1021 on reply card 
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BRADY: 


REGD. 


roller 
shutters 























. * 
A 25T (54° deep) Spur Wheel | . 
MUCK to work at varying centres, | s| id | i Ce 
reconditioned by the | = 


| 
| Dilloway method. All teeth | 
PCC (' | wea ‘i | sh u [ : er 


doors 





A Helical Pinion with Wobbler ends. 
Teeth built up and machined to 


° 
rolling 
correct contours wobbler ends ad 
built up and ground to standard. OT! eS 
b 
io 
| 
} 








P. W. DILLOWAY LTD. all types every openings 


HEAD OFFICE & WORKS: 





SOUTHALL, MIDDLESEX. laut 
Telephone: Southall 6511 (5 lines) THE DOORS COMMANDING THE WORLD'S LARGEST SALE 
SCOTTISH OFFICE & WORKS: Send for Illustrated leaflets 35/S DG 

; G. Brady & Co ny Limited, Manchester 4. Telephone COLlyhurst 2797/89 und at 
32 Burnfield Road, Giffnock, GLASGOW. and ” poe ng y Karn md Glasgow, Mestreal, Port Credit, — Kong. . 
Telephone: Giffnock 1125-6 

s BRADY FOR EVERY OPENING : BRADY ROLLING DOORS IN STEEL, WOOD 

WEST COUNTRY OFFICE & WORKS: AND ALUMINIUM ~* SLIDING SHUTTER DOORS * GRILLES IN STEEL, 
TEIGNMOUTH, Devon. ALUMINIUM OR NYLON ~- UP AND OVER DOORS - FIREPROOF DOORS 
Telephone: Teign th 1325 COLLAPSIBLE GATES ~* SLIDING DOOR GEAR ~« RUBBER DOORS 


ORNAMENTAL IRONWORK ~* ALSO MANUFACTURERS OF BRADY LIFTS. 


Enter No. 1031 on reply card Enter No. 1032 on reply card 
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Borg & Beck clutches are made in a wide range of sizes, from those for light 
cars to large twin-plate clutches for very heavy equipment. 


They incorporate the experience gained in the design and manufacture of 
twelve million British made clutches and embody many distinctive features 
which ensure consistent and dependable performance. 


The top illustration shows the 15-inch single dry-plate clutch, one of a 
range of ‘strap-drive’ clutches in which the pressure plate moves without 
metal-to-metal sliding contact. The smaller unit is a 64-inch clutch. 
Catalogue of Borg & Beck clutches and Rockford over-centre clutches and 
power take-offs on application. 


Reg. Trade Mark 


AUTOMOTIVE 
PRODUCTS 
GROUP 


BORG & BECK COMPANY LTD., os OF THE 


LEAMINGTON SPA, WARWICKSHIRE, ENGLAND 


Enter No. 1041 on reply card 
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RIEST 


CONTINUOUS 
BOGIE TYPE 
REHEATING FURNACE 
















Illustrated is aGas-fired Furnace 
supplied to Jessop-Saville Ltd., 
Brightside Works, Sheffield, for 
reheating alloy steel ingots prior 
to rolling. 


We specialise in the design and 
construction of : 


Open Hearth Furnaces. 
Soaking Pits of all types. 


Continuous Multi-zone Bloom 
and Slab Re-heating Furnaces. 


Continuous Bogie-type Ingot 
and Slab Heating Furnaces. 


Furnaces for Aluminium Melting, 
Coil Annealing and Slab Re-heating. 


Forge and Heat Treatment Furnaces. 
Stress Relieving Furnaces. 
| Shipyard Plate and Bar Furnaces. 


Modern Lime Burning Kilns. 





PRIEST FURNACES LIMITED - LONGLANDS - MIDDLESBROUGH 


also at KELHAM ISLAND WORKS - SHEFFIELD 3 






Enter No. 1051 on reply card 
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THE PROBLEM 
OF DRYING 


AIRCRAFT 
COMPONENTS 


... SOLVED BY THIS 


PORTABLE AIR HEATING UNIT 


This equipment was specially designed and built by 
HEATREA LTD. for the purpose of drying aircraft components. LOADING 
The unit is built on a portable trolley, and comprises an 40kW. 
electrically driven fan, filter, air heater, control panel and TEMPERATURE OF AIR 
a flexible air delivery hose. The trolley is equipped with —e. 


hand-jacks to ensure stability in operation. 














Specialising in the design and 
manufacture of Electrically Heated H E AT K A p LT D 
Equipment for all Industrial 


purposes. NORWICH - NORFOLK - NOR 29A - ENGLAND 


Telephone : NORWICH 25131 Telegrams ;: HEATREA NORWICH 
Enter No. 1061 on reply card 


More and more * industries 
are taking a liking to 


JOY LIMBEROLLERS 


Europe’s biggest gasworks, Britain’s biggest cement manufacturers, fertilizer factories, 








foundries, mines, gravel pits and quarries . . . All over Europe, Joy Limberollers are taking 
the limelight as the nearest technically perfect idler yet devised. Only 2 self-lubricating bearings; 
flexible steel cable suspension; perfect catenary belt support; non-wearing, non-inflammable 


@ Neoprene roller, non-spilling, ‘cushioned * ride. 


eeeee eee ===-= 


ay These and many other advantages pinpoint British-made Joy Limberoller idicrs as the biggest 


“dvance in materials handling in years. 
EXPORT SALES: 7 HARLEY STREET, LONDON, wW.1! 


%* AND YOUR APPLICATION ? 


Soft Ores? Chemicals? Gravel? Salt? Quenching Coke? J () Y ) % | \V/ A N |) 


Flour? Semi-liquids? Cement? Very few materials can 


defeat a Limberoller conveyor. See how Limberollers . 
would cut your materials handling by writing for CAPPIELOW - GREENOCK - SCOTLAND 


informative 8-page booklet . . . ee SS ee CEP 
SCOTTISH—Porter & NORTH WESTERN — SOUTH WESTERN 
—— 7 , ~E Atlantic Rubber Co. M.Q.C. Equipment, 

%* AND MORE ARE JUST ABOUT TO $.E.2. Bridgeton 7131 prac gn tiantic Street, paresoes | ag = 
oem oy heey 4 Altrincham, Cheshire. Nr. Bath aa mg 

Limberoller idlers are now available with modifications Yond. Wolknond-ge- = Aaredan a7 Tel : Radstock 2317 
Tyne. Wallsend 64002 MIDLAND— SOUTH EASTERN— 

for rope conveyor systems. If you use rope conveyors woRTH EASTERN— Central Manufacturing & Southern Industrial 

; Trading Co. (Dudley) R 
the new LIMBEROPE publication should be at your elbow. ; is Led. Halesowen Rood, Sovenes Sach Moree 
: Old Hill, Staffs. . 5.6.25. : 
Please ask for a copy. Cradley Heath 69434 Li Vingstone 5568 


Enter No. 1062 on reply card 
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MILLING 


For Planing 


B.S.1. taper of 34” 


justed to or from the job 


connections into a terminal 
additional spare blades is 


milling head 


box, 
provided as 


HEAD 


Machines 


This new design of high speed milling head has been specially designed for 
use on planing machines and employs a fairly small milling cutter rotating 
at a very high speed so that a rapid table feed can be maintained (generally 
about 4 f.p.m. for roughing and 8 to 10 f.p.m. for finishing) 
as much as 40 h.p. can be absorbed at the cutting tool 


The head consists of a special design of two-speed motor whose extended 
spindle is supported in large precision grade Timken bearings in a suitable 
housing. The cutter or adaptor is mounted directly on to the spindle, the 
per foot being provided in the spindle nose. The draw 
bar at the other end of the spindle makes for the easy insertion and re- 
moval of the cutter. The head is equipped with means of securing it to the 
base slide of any toolbox and has an auxiliary slide enabling it to be ad- 


The motor is so arranged that it can be connected to the power supply by 
a simple plug and socket arrangement and it is not necessary to screw any 


etc. A range of standard cutters with 
part of the equipment with each 


Not only are these heads supplied with our own new planing machines, 


but we also provide them for fitting to existing planers of our own and 


other makes 


We shall be happy to send full details on request and to ad- 


vise as to the best means of obtaining the necessary table speeds. On our 
new machines the closed loop Ward Leonard system has the speeds avail- 





able without the use of additional equipment 


SCOTMSH 


MACHINE TOOL 
CORPORATION LTD. 
17 Lynedoch Crescent, Glasgow, C.3 


DOUGLAS 6586/9 


58 Victoria Street, London, S.W.1 
VICTORIA 2106 


256 Moseley Road, Birmingham, 12 
CALTHORPE 254! 
The Building Centre, Brunswick Terr., 


Leeds, 2 
LEEDS 25250 
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In this way 








AUTOMETRIC 


pumps 














many > 








purposes 


A 
oY 













ER VANE 


VACUUM 
®DIAPHRAGM VACUUM 















7 OF Lal . 


write for catalogue 


AUTOMETRIC PUMPS LTD 


LOWER WATERSIDE 
MAIDSTONE KENT - 


PHONE MAIDSTONE 4728 


Enter No. 1073 on reply card 














ODDIE FASTENERS 


PAT. NO. 507249 
THE GENERAL PURPOSE FASTENER 
FOR ENGINEERS. 


Simple — Positive —Self-Locking. 
Made in a variety of types and sizes. 


Special Fasteners to suit customers’ 
requirements. 
Used on aircraft, automobiles, coaches, 


caravans, rail coaches, electrical, radio and 
radar units, refrigerators, marine craft, 
display equipment, etc. 


For quickly detachable doors, covers, panels, 
access covers, etc. 


For full details and literature apply to 


—  PORTSWOOD RD. — SOUTHAMPTON 
CABLES: FASTENERS, SOUTHAMPTON 














Enter No. 1072 on reply card 


Keep em 
wal Roling 









Roll Ne 
ricanls 


THE IRONSIDES LUBRICANTS LTD. 
DAW BANK ~ STOCKPORT - CHES. 
Tel: STOckport 2419 









IRONSIDES 
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BERKELEY 
(A.E.1. — John Thompson Nuclear Energy Co. Ltd 


BRADWELL 
The Nuclear Power Plant Company Ltd.) 


HUNTERSTON (G.E.C. — Simon-Carves Group 


HINKLEY POINT 
English Electric, Babcock & Wilcox, Taylor 


Woodrow Atomic Power Group 


TRAWSFYNYDD (Atomic Power Constructions Ltd.) 
(An impression by Sw Basil Spence, Consultant Architect to 
Nuclear Civil Constructors, showing how the design blends into 
the landscape of Snowdonia 


Vokes Genspring constant support hangers—capable of supporting loads up to 
97,800 lb. and travels up to 12"—have been specified by all five members of the 
Nuclear Consortia for each of the first five Nuclear Power Stations. Gensprings 
have already been installed at Calder Hall A & B and Chapel Cross A & B 
where their success in handling the movement of piping caused by temperature 
changes is rapidly making them an automatic choice for pipework support in 


the construction of Nuclear Power Stations. 


Vokes GenSPpring SUSPENSION SYSTEMS 


VOKES GENSPRING LIMITED : GUILDFORD SURREY 


Telegrams & Cables: Vokesacess, Guildford, Telex 


Telephone: Guildford 62861 (6 lines) Telex: 8-535 Vokesacess, Guildford 
A member of the VOKES Group 
VG 


Enter No. 1081 on reply card 

















Testing one of 
five similar 360-ton tilting 
furnaces which we manufactured: 
our works and erected at the Lackenby 
steel plant of Dorman Long (Steel) Ltd. 


Similar furnaces are being supplied to 
South Durham Steel & Iron Co. Ltd. 


THE TEES SIDE BRIDGE 
AND ENGINEERING WORKS LTD 
MIDDLESBROUGH 


London Office : 56 Victoria Street, S.W.1 
Enter No. 1091 on reply card 


Tees Side 
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TH S OLYMPIA 


ad A ed | 


Built in a range of standard sizes up to 12 ft. (longer on 
request) and up to 1 inch. capacity, Eldair Shears incorporate 
many special features to assist faster, accurate strip or plate 
shearing. Straight sided knives for increased strength and 
easier grinding ; a sheer angle which virtually eliminates dis- 
tortion of the cut material; instantaneous gripping and release 
by hydraulic hold-downs, individually adjustable to operate on 
varying thicknesses at the same time, are some of them. 

if you would like to discuss them, or learn how your present 
shears could be made even more productive through the use 
of Weldali-Fried handling equipment, please cal! us. 
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WICKMAN LIMITED 


FACTORED MACHINE TOOL DIVISION 
FLETCHAMSTEAD HIGHWAY 


COVENTRY 
Telephone : Coventry 74321 


Enter No. 1101 on reply card 
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Lid 


WELDALL- FRIED 


STRIPVEYOR 


Automatically picks up and carries strips beyond 
shear bed. As each section is sheared it slides down 
the adjustable pick-up chute which butts against the 
bed of the shear, delivered to the table and then 
transferred to the STRIP STACKER. 





WELDALL-FRIED 


STRIP STACKER 


Ensures greater speed and convenience in all strip 
handling. The STRIP STACKER receives cut material 
from the STRIPVEYOR stacks it neatly in doilies and 
as these are filled can be moved back from tie 
STRIPVEYOR and replaced by others. 





WELDALL- FRIED 


LIFTVEYOR 


Clean-cut shearing to 5/1000in. regaraiess of material is 
now possible with the aid ofthe LIFTVEYOR, Supports 
sheets as narrow as 8 in. and any back-gauge width. 
Capacity of standard model —M.S. sheet ¢ in. thick - 
ness. Heavy Duty model —M.S. plate to # in. thickness. 
Extra Heavy Duty —? in. Thick Mild Steel. 


[\ 


















































The LIFTVEYOR support is a pneumatically-operated ng completed, plungers drop below the 
the sheared material is 


series of plungers which rise to the table height of back - gauge 
shear. Plungers are actuated by a treadle that is wry A on the revolving belts. Return of the 
placed beneath the shear-bar and thus synchronized plungers to the support apne is delayed to permit 


with the shear. 


Ne isemennalillen 
the 
and 
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BELMOS 

















multi-tier motor control gear 


“G” RANGE 


Introduced a few years ago, the ‘GG’ range of 4- and 5-tier cubicles 
has become firmly established for group control of motors up 
to 90 h.p. at 440 volts. The enclosures have now been further 
developed to incorporate several additional features, including 

automatic sequence starting and individual earth leakage protection. 





“H” RANGE 


The 8-tier cubicles of the ‘ H ° range accommodate contactor 
starters suitable for 74 h.p. motors. The contactors are 

mounted in plug-in chassis which can be withdrawn for 
maintenance. As the photograph shows, ‘ G° and * H* range units 
can line up together to form a flush-mounted control board. 


Belmos motor control gear is suitable for most kinds of industrial applications ; from paper mills to coal preparation plants, 
from chemicals to textiles. By virtue of the flexibility of the basic design, controlboards can be constructed from Belmos 
standard units to comply with customers’ requirements as precisely as “custom-built” equipment. They are especially suitable for large 
continuous process plants and our technical staff will be glad to assist customers in planning control gear installations to meet their particular needs 


Belm 


Os 


the Belmos company Henttod 


See 6 2 eat A... - 


LONDON GLASGOW BIRMINGHAM 


NEWCASTLE 


LANARK SHWER 


SHEFFIELD CARDIFF 
Enter No. 1121 on reply card 
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For almost forty years Spenborough have been in the 
forefront of the design, development, and manufacture of 
hydraulic mechanisms. Our long experience in producing 
Rams, Pumps and Valves is freely available to all users 
of Hydraulic Systems and enquiries are invited for precision- 
built equipment of the highest efficiency 


SPENBOROUGH ENGINEERING CO. LTD., HECKMONDWIKE, YORKS. 


Phone: Heckmondwike I41! (5 lines) Grams: UNION 
London & S.E. Counties: B. B. Sales Led., 88 Clapham Road, LONDON, S.W.9. Phone & Grams: RELIANCE 2512 


Enter No. 1131 on reply card 
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McNEIL 


T.V. Belts 
help a whiter / 
wash Dad?” 

















BEAVY STEEL PRESSINGS 
POUNDRY LADLES 


FABRICATED STEELWORK 


zd Somehow, our little friend 
”~ * has discovered that washing 











machines rely on 
HEATING BOILERS y The Servis Supertwin, combining 


T.V. Belts (Turners V-Belts) Pn ae glee ere = 


for power transmission. You will find a T.V, Belts. 


CHARLES McNEIL LIMITED T.V. Belts in many well-known household 


KINNING PARK HYDRAULIC FORGE appliances from refrigerators to washing machines 
570 SCOTLAND STREET, GLASGOW, 5.1. 
Grams: “McNeil, Glasgow” Phone: South 1131 —products continually in the limelight. Let T.V. 


Belts help to put your products in the 


Enter No, 1141 on reply card picture too! /) heed. 
TURNERS v-seLTs* , . 


* Rayon or ‘‘Terylene’’ Corded oe A GP CE EE 





Please write for details of all power 
transmission products including the 
new Poly-V drive 





TURNER BROTHERS ASBESTOS CO LTD ROCHDALE ENGLAND 


A MEMBER OF THE TURNER & NEWALL ORGANISATION 


MALLEABLE IRON 
-— CASTINGS — 


ALL SIZES - BUT ONLY J HIGHEST QUALITY WITH RAPID 
OMS QUALITY HE GEST! NT PRODUCTION ON THE HALLSWORTH 


PULLEYS AUTOMATIC MOULDING UNITS 


BY 


DOUGLAS, LAWSON Lo EEES =, PLATT 


BIRSTALL - LEEDS - ENGLAND : 4 
Telephone : Batley 598 & 599 = — | MALLEABLE 


Telegrams : “Pulleys Birstall, Leeds 


EIR a 3 CASTINGS LTD. 


* “STANCHION™ PULLEYS 


© @ESTRON SPLIT PULLEYS * STEEL ROAD WHEELS CLIVE FOUNDRY, LEAMORE LANE, 


% WALSALL, STAFFS 


Enter No. 1142 on reply card Enter No. 1144 on reply card 
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Enquiries to :— 
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TYPE A TYPE KB 
FULL BORE STRAIGHT BORE 





So many Saunders Valve 
variants for so many 
Chemical and Engineering duties 


Handwheel operated valves with rubber, glass, lead, nylon and titanium 
lined bodies for the hundreds of difficult fluids encountered in 
industry. Chainwheel operation for many in- 
head pipelines. 


bed and kindred 


the same sure 


accessible locations such as over- 


Small models for laboratory, test 





duties but still providing 





closure and _ isolation of mechanism so valuable in 





For quick action. lever operated valves are 







the larger types. 
supplied to many establishments and where remote or auto- 
matic control is essential, one or other of the Power 
Operated models (Pressure Opening, Pressure Closing, 
Piston or Electrically Actuated) is specified. Hundreds 
of these valves are supplied with Lined Bodies to suit 


the more exacting duties and, when handling particularly 





in some vacuum 


INDE 
SAUNDERS 


SAFE WITH DIFFICULT AND 
ALL NORMAL FLUIDS 


dangerous fluids or for use 


conditions. Sealed Bonnets are fitted. 









Engineers and Chemists are aware of the wide range 
of Saunders diaphragms available and take full 
advantage of this for coping with the fluids encountered 











in research and processing. 


tt 










es ae me ae pe 


DERS* VALVE “Sie COMPANY, LIMITER DO 






a 


SAL 





| 





} 





DIAPHRAGM VALVE DIVISION 


CWMBRAN: NEWPORT-MONMOUTHSHIRE -Telephone:CWMBRAN 3081 


Enter No. 1151 on reply card 
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CLOTH FILTRATION 


Tornado- 


patented, 
self-cleaning 
filters 





Type 270/540 
pocket filters 





Series TF 
dust 
collectors 


Series T self- 
contained 
dust collectors 


WET FILTRATION 





Series TF fabric type 
dust coll-ctors 
form a compact and 
adaptable range 
. Solivore 
for the filtering of ; patented wet 
fine dry dusts. 3 scrubbers 





Hydro 
precipitator 
wet washers 


CENTRIFUGAL FILTRATION 


Cyclogal high 
efficiency, low 


the P roblem's i — 


eT FUMES Pl 
1 Ww 


Standard 
cyclones 











collectors 


turn to ‘Tornado’ , Gh PD-KB 


For over 60 years, Industry has turned to ‘Tornado’ to settle dust and fume 

extraction problems. Keith Blackman were the first in the country to use ELECTROSTATIC PRECIPITATION 
air extraction as the basis for dust and fume exhaust systems. With this record 

and this experience they are the natural choice for your problem. You too, 

should ‘turn to Tornado’ for advice on complete plants or individual equip- > PD-KB 


P mm . 5 3 H electrostatic 
ment. There is a qualified representative in every industrial area. v precipitators 


Keith Blackman Ltd 


Dust and Fume Control Division 1) . 


4 industrial fans 


MILL MEAD ROAD, LONDON N.17 TOTTENHAM 4522  staseoinoer 





‘ 
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THE WORLD’S GREATEST BOOKSHOP 





| *e FOR BOOKS F & 
| FAMED CENTRE FOR 
| Technical Books 


e That’s what I call quick service—I telephoned 

Foyles at 10 a.m. and the book (although it was 
out-of-print) reached me by the next morning’s 
post. e —A Customer's Letter 

Tube Warchouse at | 

| FOYLES TRAVEL BUREAU 

| Road, Rail, Sea, Air tickets 


West Horndon, Essex 





119-12 CHARING CROSS ROAD, LONDON, W.C.2 


Gerrard $660 (20 lines) a Open 9—6 (including Saturdays 
Two minutes from Tottenham Court Road Station 


STEEL TUBES, Gas List Sizes up to 6” n/b. 

STEEL TUBES, Non-Standard up to 20” o/d. 

HOT FINISHED SEAMLESS STEEL TUBES. 

COLD DRAWN SEAMLESS STEEL TUBES. 

LARGE WROUGHT STEEL FITTINGS. 

STOCKS  MALLEABLE IRON FITTINGS. 

STEEL BUTT-WELDING FITTINGS. 

M.S. FLANGES, Screwed, Slip-on, etc. 

BRONZE and CAST IRON VALVES. 

POLYTHENE TUBES. 


PIPE FABRICATION 


BROWN & TAWSE TUBES Ltd 


CROSS British made products are manufactured 
| by an outstanding process used for che hardening and 
DUNDEE GLASGOW tempering of steel coils and rings. Covered by many 
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Kandahar House, 69-75 Houidsworth Street, patents, this manufacturing method has enabled components m 
71 Meadowsidc, Dundee. LONDON Glasgow C.3. | to be made from wire and with superlative accuracy MANUFACTURING CO. 
St. Leonards Street, m (1938) LIMITED 
MANCHESTER Bromiey-by-Bow, London E.3, BIRMINGHAM | Where cop standards are essential 
wee om a Gorton, — — Shirley, you can rely on CROSS precision products COMBE DOWN BATH 
anchest 2. rmingham, 
SRENRES — Wire thread inserts * Spring washers * Circlips and retaining SOMERSET * Phone: Combe Down 2355/8 
Seee's 1/19/58 rings * Steel piston rings * jet engine labyrinths. Grams: ‘CIRCLE’ Bath 
Enter No. 1171 on reply card Enter No. 1173 on reply card 





BUTTON CONTROLS 


ATION 





oe a oe 
Boned, Bek. Bf 
SIMPLICITY 


WITH 


MODERNAIR 


mal po S70CK RANGE OF 
- VALVES & CYLINDERS 
-_ 





HYDRAULICS & PNEUMATICS LIMITED 


WULFRUNA WORKS . VILLIERS STREET . WOLVERHAMPTON «+ TEL: 24456 
Enter No. 1174 on reply card 
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with Prestex 
non-concussive spring taps 


Thousands of gallons of water may trickle away in large 
public buildings, factories, schools, hotels and ships from 
taps not turned off completely. Hot water, especially, is 
expensive. 

Prestex non-concussive spring taps are a sure answer to this 
costly irresponsibility, a big problem particularly shown in 
its true light in times of drought. Models available include: 








Illustration shows part of two complete trains used to deliver. 





rf >| (with the NEW ‘3D’ style button top) 
+” Pillarcock. 3” nose and tail 
e Non-concussive self-closing 
action 


Light pressure only required 


& oe | § to operate 
Strong black non-heating 
) button top (with ‘3D’ style 
r red and blue inserts for 
“Hot” and “Cold”’) making 





it difficult to tie down or 

wedge open the valve 

Self-regulating to any pres- 

sure up to 100 Ib. per sq. in. 

Each tap fully tested on 

water pressure 

As easy to re-washer as an }” Shower 


ae : 
ordinary tap — oe _ 
Chromium finish on a heavy ceiling fixing 
nickel base 


P im : Bae ee. es at ¥ 
In the face of keen world wide competition, Summersons obtained a contract 
from the State Railways of Thailand comprising 115 turnouts angle 1 in 10, Regreved ty ab Gauge Wee hematin. 
complete with over-riding switches and cast manganese vee pieces, also 


seven diamond fixed crossings, angle 1 in 10, including two acute crossings with 


cast steel vees and two obtuse crossings. Ancillary equipment was also CG? ~ 
supplied. Eg ETS 
L 


? 
imited 





Good designing was a deciding factor, and Summersons 120 years of experience 
of designing, manufacturing and laying railway track stood them in good 


stead. Write for a copy of Summersons Book of Railway Sidings. The nan 


THOMAS SUMMERSON & SONS, LTD., MOWDEN HALL, DARLINGTON 


DARLINGTON 5226 Dept. E.. BELMONT WORKS - DONCASTER 


London Office and Worehouse; PRESTEX HOUSE’ MARSHALSEA ROAD: S5.E.! 
ond ot 28 THORP STREET BIRMINGHAM, 5 
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Kidde and quality... 
synonymous the world over! 


Publicity plays an ever-increasing part in the expansion of most 
large-scale Industrial organisations today. Yet world-wide 
reputations such as that of the Walter Kidde Company Ltd., are 
never gained by advertising alone! Constantly, the quality of 
Kidde’s fire detection and extinguishing equipment has been 
put to positive, practical test ... and consistently, precision 
and reliability have proved their worth! Perhaps, one day, the 
fire fighting equipment you have purchased, or are about to 
purchase, will stand between you and ruin or loss of life. With 
life and livelihood at stake, you must be sure. With Kidde 
equipment, you can be sure... sure of quality ... sure of 
protection. 
There are. . . Kidde inert gas Extinguishing Systems using car- 
bon dioxide, nitrogen, CF,BR, products of combustion, or argon 
. more than a dozen different Kidde Detecting Systems each 
particularly suited to a specific risk ...a handy range of Kidde 
portable extinguishers—economical to maintain. 
Manufacturing facilities in the U.S.A., Argentina, Australia, Brazil, Canada, 
France, Germany, Italy, Japan, Mexico. and 500 Recharging Service 
Stations throughout the world 
NORTHOLT, MIDDLESEX, TELEPHONE: VIKING 6611 
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8 é a century of experience in 


-V-ROPE DRIVES 
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silent, clean running. 


Telephoner THRAPSTON 53! and 532 
Telegrams; “GRACE” Thrapston 


| 
| 4 i 
| 
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Thrapston V-Rope Drives are designed to 
give maximum efficiency, long life and 
flexibility, producing trouble-free smooth, 


SMITH & GRACE Ltd. 


THRAPSTON, near KETTERING 














G@k For...FERROUS AND 





NON-FERROUS 


FOR ALL INDUSTRIES 


Made with the experience and skill gained 


DOWLAIS WORKS 


| 

| 

| by generations of craftsmen at the famous 
I 

| 


Telephone: Dowlais 70 


GUEST KEEN IRON & STEEL COMPANY LIMITED 


HEAD OFFICE: EAST MOORS, CARDIFF. Phone: Cardiff 33/5! 





CASTINGS 
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“But what IS 


Selective Particle 


Acceleration?” 


“Just what it says—selecting dust particles by size 
in order to accelerate them to, but not beyond, the velocity 
required to collect them.” 
“How oe 
“With SPA, the unique, multi-cellular, dry, 
centrifugal dust collector manufactured exclusively in the 
U.K. by Steels Engineering Installations Limited.” 
“Complicated, | suppose ?” 
“On the contrary, quite simple. And moderately priced, 
too, besides which, due to the principle employed, erosion is | 
practically eliminated, giving SPA a much longer 
life than the majority of dust collectors.” 
“But would it meet my requirements ?”’ 


“Unquestionably ! So flexible is SPA and so comprehensive 
the design and advisory service offered by Steels, 
that practically any dust problem can be solved simply by 
ringing SUNDERLAND 56281.” 


“Come to my office—we’ll discuss it in detail.” 


DUST EXTRACTION 


STEELS ENGINEERING INSTALLATIONS LIMITED sUNDERLAND & BIRMINGHAM 671 
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An ugly word. 
You could whistle through your teeth at it. 
The world is full of fabricators. 





What the world needs today are complete fabricators. 
Not many of them around. 


As it happens 
A number of such fabricators 
Are assembled at Plowright Brothers 


Awaiting your orders 

To fabricate completely 
Anything from a biological shield 
To a furnace track creeper, 

Or (if you prefer), 

From London Bridge 

To Popacatapetl * 








PLOW RIGHT 


BROTHERS LIMITED 
Chesterfield Telephone: Chesterfield 7161 


Designers and fabricators 
of almost anything in STEEL 





* Or both 
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““FASTEX 5” 


—the best electrode for most jobs 


The Murex ‘Fastex 5” electrode has many features which make it the best welding 
electrode for most jobs. It has exceptionally smooth running properties and general 
ease of operation in all welding positions. These are combined with low weld spatter 
and self-detaching slag. All these advantages ensure that high quality welds can be 
readily obtained for all general fabrication work, with neat and regular weld bead 
appearance and with freedom from undercut. Although primarily designed for flat 
and horizontal/vertical welding, the “Fastex 5” electrode can be used in all other 
positions and is acknowledged by experienced engineers throughout the world as 
the best general purpose electrode for welding mild steel. 





MUREX WELDING PROCESSES LTD., WALTHAM CROSS, HERTS. 
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YOU CALL THE TUNE—HE PLAYS IT When it comes to cast iron 
pipes, he knows the score. He's our Mr. Powell, but he might well be one of our other 
eight area pipesmen. Each is a personal pipeline to the Allied Service, ready to look 
after your interests at all times. You can contact him for prompt delivery of rainwater, 
soil and drain goods. You can send him your drawings for information as to the pipes 
etc. you should order and where supplies may be found. He will perform any 
variations on the theme of rainwater and soil drain goods you like to compose. No 
applause for Mr. Powell, please! He is just doing his usual job—at his usual concert 
pitch. Phone Wellington (Salop) 510; area 1, Stockton 65291; area QO, Falkirk 2441 
All 


rainwater and soil goods division of ALLIED IRONFOU NDE i Ss 


uw 
Qa 
-« 
“ 
Qo. 
O 
Cc 
< 
YW) 
z 
© 
- 
© 
z= 
a 
ou 
w 
> 
lw 
—_J 
od 
Ww 
x 


Unter No. 1231 on reply card 





Sept. 2, 1960 THE ENGINEER 


Maximum power, precision and 
production potential 


are characteristics of INNOCENTI— EN 
CWB Milling and Boring Machines si 


(m 
ed 


Machining Rolling Mill Housing on 
INNOCENTI — CWB FAF 305/200 
Milling and Boring Machine. 


Additional important features: Maximum versatility 
Economical production . Jig boring facilities . Large dia- 
meter surfacing and boring at right angles to main spindle. 
D.C. variable speed motors . Sliding headstock . Virtual 
elimination of boring bars . Facilities for copying . Facil- 
ities for automatic remote control electric measuring . All- 
electric—no electronics . Minimum maintenance . Remote 
pendant control 








INNOCENTI 


Inserted by Henderson & Keay Ltd., Agents in Great Britain for INNOCENTI Mechanical Division, Milan 


HENDERSON & KEAY LTD. - i189 PITT STREET - GLASGOW, C.2. 


Telephone :{[ CENTRAL 026! 
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SERVICE BEFORE SALES 


Our Research and Development department is constantly engaged on applied 
research in Fluid Mechanics and other branches of engineering science. 

In addition every facility is available for the experimental investigation of 
problems directly concerning any specific pumping application. A fund of 
experience is available for customers’ information ensuring the most efficient 
and economical pumping service. 


DRYSDALE & CO. LIMITED 






















































































































































































AFTER SALES SERVICE 


After sales service is an important function 
of the Drysdale organisation. An active staff 
of service engineers and technical represent- 
atives is available for short notice, free advice, 
on the spot service, to ensure Drysdale 
auxiliaries operate at peak performance. 


YOKER - GLASGOW 


MANUFACTURERS OF CENTRIFUGAL, AXIAL FLOW AND ROTARY PUMPS SINCE 1874 
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PUBLIC APPOINTMENTS - 


SITUATIONS VACANT * TENDERS - 
PATENTS - MISCELLANEOUS - AGENCIES - DIRECTORS - PARTNERSHIPS 


Inch Rate. 54/- per single column inch and pro rata. 


Lineage Rate. 4/6 per line of approximately 6 words. Minimum 18/-. 
There are reduced rates (i.¢., not on a pro rata basis) for advertisements of j-page (12 column inches) and upwards, ¢.g., i-page £29 10s. 4-page £54. Full page £100. 


FOR SALE - MACHINERY, etc., WANTED - AUCTION SALES - SITUATIONS WANTED - SUB-CONTRACTING - DESIGN SERVICES - FOR HIRE 
Lineage Rate. 4/- per line of approximately 6 words. Minimum I6/-. 


EDUCATIONAL - 


Sept. 2, 196909 THE ENGINEER 


CLASSIFIED ADVERTISEMENTS 


Inch Rate. 


BUSINESSES and PREMISES - 


48/- per single column inch and pro rata. 
There are reduced rates (i.¢., not on @ pro rata basis) for advertisements of 4-page (12 column inches) and upwards, e.g., i-page £25 10s. 4-page £48. 


BUSINESS OPPORTUNITIES 


12 lines to | inch, 


12 lines to | inch. 
Full page £90. 


Run-On and Semi-Displayed Styles. Both these styles are available for single column width advertisements of any depth up to !2 inches. 
Displayed and Illustrated Styles. The minimum size for a Displayed advertisement is 3 inches single column, for an illustrated advertisement it is a 4-page (12 column inches). 


Thereafter the sizes 
Use of Box Number. 


r both progress in steps 3 inches deep across |, 2, 3 or 4 columns. 
2/- which includes forwarding of replies. 


Copy Dates. Tuesday for publication on Friday of the same week. If proofs are wanted, copy is required on Thursday for publication on Friday of the following week. 
Advertisements for publication should be addressed to:—Classified Advertisement Dept., ‘THE ENGINEER,” 28 Essex Street, Strand, London, W.C.2 


Urgent advertisements may be telephoned to CENtral 6565. 





PUBLIC APPOINTMENTS 


LANCHESTER COLLEGE OF 
TECHNOLOGY, COVENTRY 
A. J. RICHMOND, B.Sc. (Eng.), 
Ph.D., M.L.Mech.E. 
PRINCIPAL LECTURER IN 
PRODUCTION ENGINEERING 


Principai : 


Applications are invited for the above post, duties 
to commence as soon as possible. The person to be 
appointed will rank as Deputy Head of Department. 

candidates should hold appropriate academic 
and professional qualifications, and have had sub- 
stantial industrial experience in Production 
Engineering. Previous teaching or research experi- 
ence would be an advantage. 

The Department is now in new buildings in the 
centre of ventry, and has a range of laboratories 
and workshops with completely new and modern 
equipment. post offers considerable scope to an 
energetic person who is anxious to make a contribu- 
tion to the Department of Production Engineering 
in a centre of industrial activity. 

Salary (men): £1750 by £50 to £1900 p.a. In 
certain ¢ es, candidates may be paid a 
commencing salary above the minimum of the scale. 

Application forms and further particulars may be 
obtained from the Registrar, Lanchester College of 

Priory Street, Coventry, to whom 





Technol 
bonne og forms should be returned by 15th Sep- 


tember, 1960. 
E5823 


W. L. CHINN, 
Director of Education. 





UNIVERSITY COLLEGE 
OF THE WEST INDIES 


LECTURESHIPS 


Applications are invited for LECTURESHIP in 
each of the following : 

CIVIL ENGINEERING—<andidates interested 
in Hydraulics preferred. 

MECHANICAL ENGINEERING—<andidates 
interested in Heat Engines, Theory of Machines or 
Design pref , 

The successful candidates will be expected to 
help with the planning of new Engineering labora- 
tories and to ise temporary laboratories for 
use until the permanent laboratories become avail- 
able. Duties to be assumed on or before June, 
1961. Salary scale (under review): £1150 by £50 
to £1450 by £75 to £1900 p.a., entry point deter- 
mined by qualifications and experience. Child 
allowance. £SS.U. Unfurnished accommodation 
at rental not in excess of 10 per cent. of basic salary. 
Passages for up to 5 persons on appointment, normal 
termination and study leave (once every 3 years). 
Detailed applications (6 copies) naming 3 referees 
by 30 September, 1960, to Secretary, Inter-University 
Council for Higher Education Overseas, 29 Woburn 
Square, London, W.C.1, from whom =oe a 
ticulars may be obtained. ES 





UNIVERSITY OF QUEENSLAND 


LECTURERS 


Applications are invited for the following 
positions. The salary range is £A1830 by £A70 to 


£A2330. 

LECTURER IN CIVIL ENGINEERING : 
Applicants should be graduates in Engineering and 
have had experience in research in or teaching of 
Structural Engineering, Applied Hydraulics or Soil 
Mechanics. 

LECTURER IN MINING ENGINEERING : 
Applicants should possess a in Mining 
ws ferably with Honours) from a 
a mes niversity and must have had operating 
and/or research experience in some branch of 
Mining i i (preferably in Coal Mining 
and Coal ration). 

LECTUR IN SURVEYING: Applicants 
should hold a degree in which Surveying is the 
major subject, and have special interests and quali- 
fications in ammetry. . ; 

The successful applicants will enjoy the privileges 
of superannuation, study leave, travel grants and 
other benefits available to the academic staff. 

Further —— wa P be obtained from the 
Secretary, iation of Universities of the British 
Commonwealth, 36 Gordon Square, London, 
W.C.1, or from the R: , University of Queens- 
land, Brisbane 


Applications close on 15th October, 1960. E5811 


PUBLIC APPOINTMENTS 


H.M. DOCKYARD TECHNICAL 
COLLEGES 


ASSISTANT LECTURERS 


ASSISTANT LECTURERS (Grade “A”™ or 
“B”). Pensionable (non-contributory) posts for 
men: two in Electrical Engineering (Portsmouth 
and Rosyth); one in Mechanical Engineering 
(Rosyth); one in Mathematics and/or Physics 
(Rosyth). Ability to help with other subjects 
essential. Appointment as soon as possible, prefer- 
ably by January, 1961. Qualifications : University 

uivalent and ability to teach special 

.N.C. standard. Burnham scales for 

Colleges (no deduction for pension). 

Write Civil Service Commission, Burlington Gardens, 

London, W.1, for application form quoting 5180/60. 
Closing date 23rd September, 1960. E5748 


NORTH RIDING EDUCATION 
COMMITTEE 





CLEVELAND TECHNICAL COLLEGE, 
REDCAR 


APPOINTMENTS 


Applications are invited for the following posts 
to take effect as soon as possible. 
1. ASSISTANT (GRADE “B”) FOR ELEC- 
TRICAL ENGINEERING. 
2. ASSISTANT (GRADE “B”™) FOR WORK- 
SHOP ENGINEERING. 

Forms and particulars available from me on 
receipt of stamped addressed envelope. Completed 
forms to be returned by 19th September, 1960. 
F. BARRACLOUGH, County Hall, Northallerton. 

E8530 





SURREY EDUCATION COMMITTEE 


REDHILL TECHNICAL COLLEGE, 
REDSTONE HILL, REDHILL 


APPOINTMENTS 

Required as soon as ssible a GRADE “A” 
ASSISTANT for ENGINEERING SUBJECTS, 
especially for work with day-release students. 

Further particulars and application form from the 
Principal, Redhill County Secondary Technical 
School, Redstone Hill, Redhill. 

Reaeieet as soon as rc. a TEACHER of 
ENGINEERING METALWORK and ENGINEER- 
ING DRAWING. 

Further particulars and application form from the 
Principal. E5838 


MIDDLESEX COUNTY COUNCIL 
EDUCATION COMMITTEE 





ENFIELD TECHNICAL COLLEGE, 
QUEENSWAY, ENFIELD, MIDDLESEX 


LECTURERS 


Required for Ist September, 1960 or as early 
fler as ible : 

LECTURERS IN ELECTRICAL ENGINEER- 
ING (Two vacancies) to teach mainly light current 
electrical engineering subjects to the standard of the 
4 National Diploma and Part III Examination 
of Institution of Electrical Engineers. For one 
of these posts candidates will be required to teach 
Electronics and Radio Communication and for the 
other the ability to teach Electrical Measurements 
would be an advan ’ 

LECTURER IN MECHANICAL ENGINEER- 
ING to teach mechanical engineering subjects to 
Higher National Diploma standard. Preference 

ven to a candidate able to offer Theory of 


Machines. 

LECTURER IN CIVIL ENGINEERING to 
teach civil engineering subjects up to the Part II 
A.M.LC.E. standard. ference given to a candi- 
date able to offer Building Construction. 

Candidates should be University Graduates in 


Engineering, be Graduate or Corporate Members of 


the appropriate Institution and have had teaching 
and/or industrial experience. 
Salary within the range : £1408 to £1601 per annum 
Application forms (foolscap s.a.e.) from the 
Principal, to whom completed forms should be 
returned within 14 days of the appearance of this 


advertisement. 
C. E, GURR, M.Sc., Ph.D., 
y to the 


E5832 Education Committee. 


PUBLIC APPOINTMENTS 
MINISTRY OF AVIATION 


NATIONAL GAS TURBINE 
ESTABLISHMENT, PYESTOCK, 
FARNBOROUGH, HANTS. 
PLANT MANAGERS 


National Gas Turbine 
Farnborough, Hants., 
H.N.C. and 


Ministry of Aviation, 
Establishment, Pyestock, 
requires PLANT MANAGERS with 
recognised apprenticeship for two posts : 

Post A (Ref. D.559/OA). Control, operation and 
maintenance of an extensive electrical installation of 
300MW. Qualifications : Intimate knowledge of 
Transformers up to 60MW ; outdoor and indoor 
switchgear up to 132KV and rupturing capacity of 
750MVA ; motors and generators up to 37,000 h.p 
per unit and protection systems (generating exper- 
ience on major power station most desirable) ; 
distribution at 11K V including ring main substations 
and fault locating principles and equipment. Success- 
ful candidate will require to have or obtain certificate 
of approval from Central Electricity Generating 
Board for the performance of certain switching 
operation of their equipment on site and must be 
fully conversant with relevant safety rules and 
procedures. 

Post B (Ref. C.676/OA) 
maintenance of extensive mechanical installations 
aggregating 400,000 h.p. Qualifications : Sound 
knowledge of : Modern steam-raising plant and 
ancillaries up to 650,000 lb/hr. ; separate oil-fired 
superheater with external steam mains and flow of 
250,000 Ib/hr. ; steam turbines in the 10,000 h.p 
class and experience in taking them on and off load 
quickly ; very large cooling water installations and 
base exchange softening plants, and of the regulations 
governing the handling of caustic soda and sulphuric 
acid ; tank farm installations for kerosene and fuel 
oil up to one million gallons and relevant safety 
regulations ; very large axial and centrifugal blowers 
including anti-surge protection devices and blow-off 
valves and air valves up to 6ft. diameter. Salary : 
£1295 to £1491. Forms from Ministry of Labour, 
Technical and Scientific Register (k), 26 King Street, 
London, S.W.1, quoting appropriate reference - 

E5825 


Control, operation and 





MINISTRY OF AVIATION 


NATIONAL GAS TURBINE 
ESTABLISHMENT, PYESTOCK, HANTS 


ENGINEERS 


Ministry of Aviation require ENGINEERS at 
National Gas Turbine Establishment, Pyestock, 
Hants., to assist in plant and services planning and 
relief plant operation for engine test cells and facil- 
ities for large gas turbines. Qualifications : Appli- 
cants should have served recognised engineering 
apprenticeship and be corporate Members of Institu- 
tion of Civil, Mechanical or Electrical Engineers or 
equivalent. Experience in design and layout or 
operation of services installations of water, heating 
mains, boilers, &c. Experience in design of pressure 
pipework advantageous and applicants should, after 
reasonable training, be willing and competent to 
take rt in relief plant operation. Salary: £780 
(age 25) to £1220 p.a. Commencing salary £1065 
p.a. at age 34 or over. First class experience for 
men interested in this field of work with excellent 
career prospects and opportunities for establishment. 
Applications: Forms from Ministry of Labour, 
Technical and Scientific Register (K), 26 King 
Street, London, S.W.1, quoting C667/OA. E5810 





SOUTHAMPTON CORPORATION 
WATERWORKS 


SENIOR CIVIL ENGINEERING 
ASSISTANT 


Apr ications are invited for the above appointment 
which is on the permanent establishment, salary in 
accordance with A.P.T. Grade IV (£1065 to £1220) 

Applicants must be Associate Members of the 
Institution of Civil Engineers, and experience in 
Waterworks practice is essential. 

Housing Accommodation available in approved 
cases and approved removal expenses reimbursed up 
to a maximum of £50 

Conditions of appointment and forms of applica- 
tion from C. A. Bradley, B.Sc., M.1.C.E., Waterworks 
Engineer and Manager, Civic Centre, Southampton. 
pplications to be returned by Tuesday, —" 


PUBLIC APPOINTMENTS 
ADMIRALTY 


ROYAL NAVAL SCIENTIFIC SERVICE 


SENIOR SCIENTIFIC OFFICERS AND 
SCIENTIFIC OFFICERS 


Royal Naval Scientific Service require SENIOR 
SCIENTIFIC OFFICERS AND SCIENTIFIC 
OFFICERS in establishments in following locations: 
London Area, Haslemere, Baldock, Poole, 
Cheltenham, Portland, Portsmouth. 

Applications invited from graduates and post- 
graduate research workers with the following 
interests : 

PHYSICS (classical, mathematica! and electronic) ; 
ELECTRICAL ENGINEERING (electronic, tele- 
communications and radio); MATHEMATICS 
(pure and applied) : HY DRODYNAMICS, MECH- 
ANICAL ENGINEERING (including _servo- 
mechanisms, gyroscopes and welding development) ; 
CHEMISTRY (ceramics with solid state properties). 

Candidates must normally be natural born British 
subjects of natural born British parents, with First 
or Second Class Honours Degrees or equivalent 
qualifications. S.S.Os must have had three years’ 
post-graduate experience and be not less than 26 
years of age. Salaries (men) S.S.O. £1330 to £1640; 
$.0. £730 to £1205 (London), somewhat lower in 
provinces Appointments unestablished (with 
F.S.S.U. benefits), but opportunities may occur for 
those between ages of 21 and 32 to compete for 
established posts. Forms from Ministry of Labour, 
Technical and Scientific Register (K), 26 King Street, 
London, S.W.1, quoting Order No. A.359/OA. . 

ES754 





AIR MINISTRY 


ASSISTANT MECHANICAL AND 
ELECTRICAL ENGINEERS 


Air Ministry require ASSISTANT MECH- 
ANICAL AND ELECTRICAL ENGINEERS for 
design, construction and int of installations 
on airfields, radar stations, missile bases, workshops 
and maintenance units for R.A.F. at home and 
overseas as well as certain Civil Airports. Salary— 
£805 at 25 to £1095 at 34 or over, thereafter rising to 
maximum £1260 with increase for London and slight 
decrease for country districts. Appointments non- 
pensionable but long term. Promotion prospects 
5 day week with 4 weeks 2 days leave a year initially 
Special allowance in addition to salary during over- 
seas service. Qualifications and experience : 

(i) (a) University degree or equivalent diploma in 
electrical and/or mechanical engineering 
with at least 2 years apprenticeship ; or 

(b) Graduate or corporate member of I.E.E. with 
at least 3 years apprenticeship ; or 

(c) Graduate or corporate member of I.Mech.E, 
appreciable electrical engineering experience 
with at least 3 years apprenticeship ; and 

(ii) Have been employed for minimum of 2 years with 

well established engineering concern and gained 
wide experience in both electrical and mechanical 
engineering practice. 

Applicants must be natural born British subjects 
between ages of 25 and 45. Forms from Ministry of 
Labour, Technical and Scientific Register (K), 
26 King Street, London, S.W.1, quoting D.158/OA. 

E5671 








RHODESIA RAILWAYS 


VACANCIES FOR SIGNAL AND 
COMMUNICATIONS TECHNICIANS 


Applications are invited to fill vacancies in 
Rhodesia for SIGNAL AND COMMUNICATIONS 
TECHNICIANS who are qualified in performing 
both signalling and telecommunications work, also 
applicants qualified to perform either mechanical or 
electrical work. 

Single men between 25 and 35 years of age preferred 
but married men within this age limit will be accepted 
provided they are prepared to travel to Rhodesia 
alone in the first instance. 

Salary scale : 62s. 6d. to 68s. per day 

Free passage, pension, good service conditions, 
including annual leave with pay. sick pay, and good 
prospects of advancement. 

Aen in writing should be addressed to : 

London 


241, Salisbury House, 
London Wall, London, E.C.2. E5798 














PUBLIC APPOINTMENTS 


GOVERNMENT OF THE 
FEDERATION OF RHODESIA AND 
NYASALAND 


DEPARTMENT OF CONSERVATION 
AND EXTENSION 
(NORTHERN RHODESIA) 
MINISTRY OF AGRICULTURE 


MECHANICA. ENGINEER 


Applications are invited from persons holding a 
recognised degree in Mechanical Engineering or 
corporate members of the Institute of Mechanical 
Engineers, with experience in workshops and field 
organisation of plant and equipment Experience 
in works costing and stores control will be an added 
recommendation. 

Duties will include the organisation and control of 
the Department's fleet of heavy crawler tractors, 
ancillary equipment and vehicles, workshops and 
stores, and advising on mechanical matters 

Salary scale : £1785 to £1863 15s. to £1942 10s. 
per annum 

Application forms 
Secretary (R), 
W.C.2 


and further details from the 
Rhodesia House, 429 Strand, London, 
Closing date 30th September ES790 





MINISTRY OF AVIATION 
NATIONAL GAS TURBINE 
ESTABLISHMENT, PYESTOCK, HANTS 


ENGINEER 





Ministry of Aviation requires ENGINEER at 
National Gas Turbine Establishment, Pyestock, 
Hants, to assist in planning, organisation and super- 
vision of operation, maintenance and overhaul of 
high-speed rotating machinery and/or heavy mechan- 
ical engineering plant including steam boilers, 
superheaters, turbo-blowers, valves, &c. Quailifica- 
tions Recognised engineering apprenticeship and 
be corporate Members of Institution of Civil, 
Electrical or Mechanical Engineers or equivalent 
Experience in mechanical engineering plant operation 
and maintenance and preferably knowledge of 
engine test facilities for large gas turbines. Salary 
£780 (age 25) to £1220 p.a. Commencing salary 
£1065 p.a. at age 34 or over. First class experience 
for men interested in this field of work with excellent 
career prospects and opportunities for establishment. 


Applications : Forms from Ministry of Labour, 
Technical and Scientific Register (K), 26 King 
Street, London, S.W.1, quoting C668/OA. E5809 





NORTH THAMES GAS BOARD 


TAR AND AMMONIA PRODUCTS WORKS 


DRAUGHTSMAN 


DRAUGHTSMAN, aged 21 or over, with O.N.C., 


required by North Thames Gas Board at the Tar 
and Ammonia Products Works, Beckton, East Ham, 
E.6 


The post offers the possibility of obtaining experi- 
ence in the expanding field of chemical engineering 
for an applicant who has had a sound mechanical 
training 

Starting salary will be according to qualifications 
and experience, and the successful candidate will be 
required to join a contributory Staff Pension Scheme 
Five-day week 

Applications, giving age and full particulars, 
should be sent to the Staff Controller, North Thames 
Gas Board, 30, Kensington Church Street, W.8, 
quoting reference TE/839 E5835 





METROPOLITAN WATER BOARD 


SENIOR ASSISTANT ENGINEER 
(MECHANICAL) 


Applications are invited for the above-mentioned 
appointment on the permanent pensionable staff. 

Salary scale: £1365 to £15 per annum. Com- 
mencing salary according to age, qualifications and 
experience. Maximum age 45 years. 

Applicants must be corporate members of the 


Institution of Mechanical Engineers. Good recent 
experience with leading pump manufacturers an 
advantage 


Housing accommodation may be available. 
Further particulars and form of application from 
the undersigned, quoting reference (T.E.). 
S. D. ASKEW, 

Clerk of the Board 

New River Head, 
Rosebery Avenue, 
London, E.C.1 


NORTH THAMES GAS BOARD 


MONCK STREET, WESTMINSTER, S.W.! 


E5818 





SENIOR DRAUGHTSMEN 


Applications are invited for the above appoint- 
ments in North Thames Gas Board at Monck 
Street, Westminster, $.W.1, for the design and 
detailing of any of the following 

(a) Reinforced concrete structures and foundations 

(b) Coal and Coke Handling and Screening Plant 

(c) Steel structures 

(d) Mechanical Plant and pipework associated 
with gasworks 

The appointments will be permanent and the 
successful candidates will be required to join the 
Board's contributory pension scheme 

Salaries will be in accordance with qualifications 
and experience 

Applications, stating age, qualifications and 
experience, should be sent to the Staff Controller, 
North Thames Gas Board, 30, Kensington Church 
Street, W.8, quoting reference TE/887. E5837 


THE ENGINEER Sept. 2, 1960 





PUBLIC APPOINTMENTS 


SOUTH WESTERN REGIONAL 
HOSPITAL BOARD 


BRISTOL 
APPOINTMENTS 


Applications are invited for the following posts 
in the Board’s Engineering Department at Bristol! 
(a) MAIN GRADE NGINEER (MECHAN- 


ICAL). Salary scale: £910 by £35 (1) by £40 (2) 
by £45 (5) by £50 (7) to £1600. 
(b) ENGINEERING DRAUGHTSMAN I 


(ELECTRICAL) 
by £50 (3) to £1250. 

Candidates for (a) must ~~ the qualification of 
A.M.1L.Mech.E. or A.M.1LH.V.E., and be able to 
design mechanical aa services for hospital 
buildings. 

Candidates for (b) should possess Higher National 
Certificate (Electrical Engineering), or equivalent 
qualification, with suitable practical training and 
site or workshop experience, and be able to design 
electrical installations for hospitals. 

Appointments are subject to N.H.S. Superannua- 
tion Regulations and Whitley Council salary scales. 

Applications, stating qualifications, experience, 
present post and salary, with names of two referees, 
to be forwarded by Monday, Ist October, 1960, to 
M. O. Carter, Secretary, S.W. Regional Hos eal 
Board, 27, Tyndalls Park Road, Bristol, 8. E57 


Salary scale : £1030 by £35 (2) 





BRITISH TRANSPORT 
COMMISSION 


BRITISH RAILWAYS SCHOOL OF 
TRANSPORT, DERBY 
DIESEL TRACTION INSTRUCTORS 
(TWO POSTS) 


British Transport Commission invite applications 
for the following posts at the British Railways 
School of Transport, Derby 


DIESEL TRACTION INSTRUCTORS (two 
posts). Salary range : £1260 to £1490 p.a 
Instruct Technica! and Supervisory staff in the 


principles of diese! traction, methods and problems 
of transmission and control, and the operation and 
maintenance of diesel locomotives and Multi-Unit 
Stock. One post is for an instructor to deal mainly 
with electrical subjects, the other with mechanical 
Sound theoretical knowledge and practical experi- 
ence of medium and high-speed diese! engines used 
in rail traction essential. Professional engineering 
qualifications required. Experience in teaching 
desirable, Posts are non-residential 

Superannuation scheme : certain travel facilities : 
medical examination. Write, stating age, qualifica- 
tions and experience, to Director of Establishment, 
British Transport Commission, 222 Marylebone 


Road, London, N.W.1, within 7 days. ES816 





MANCHESTER CORPORATION 
WATERWORKS UNDERTAKING 


DEPUTY ENGINEER AND MANAGER 


Applications are invited for the appointment of 
DEPUTY ENGINEER AND MANAGER of the 
Manchester Corporation Waterworks Undertaking. 
Applicants should be Civil Engineers with admini- 
strative experience, preferably having a wide experi- 
ence of the design and construction of large civil 
engineering works for water supply. 

Commencing salary £2753 per annum, rising by 
annual! increments of £90 to 24023 per annum 

Details of appointment and application forms 





(returnable by 26th September, 1960) from the 

Secretary, Waterworks Department, Town Hall, 

Manchester 2 $758 
WAR OFFICE 


TECHNICIAN 


War Office requires TECHNICIAN in London to 
assist in planning and progressing production of 
fighting vehicle equipments and repair schemes. 
Range covers mechanical, electrical and electronic 
equipments Qualifications : Minimum O.N.C., 
H.N.C. preferred with recognised engineering 
apprenticeship or equivalent training in appropriate 
trade. Experience preferably in both mechanical 
and electrical fields. Production experience and 
ability to assess yiyre' capacity advantage 
Salary : £1065 to £1300 p.a. orms from Ministry 
of Labour, Technical and Scientific Register (K), 
Almack House, 26 King Street, London, S.W.1, 
quoting C 673/OA. E5827 





MINISTRY OF TRANSPORT 
CIVIL ENGINEERS 


CIVIL ENGINEERS. Pensionable posts for men 
and women at least 25 and under 35 on Ist January, 
1960 (extension for regular Forces service, Overseas 
Civil Service, established civil service, and temporary 
Government service as Civil Engineer). Candidates 
must have achieved Corporate Membership of 
Institution of Civil Engineers or passed examinations 
necessary for attaining such membership. Experience 
in road and bridge construction essential ; know 
of Highways Authorities’ procedure desirab 
Salary (men, London) £830 to £1 fi2s according to age, 
rising to £1 — re Write Civil 
a Commission. 17 North Audley Street, 

, for application form, quoting bw 












PRODUCTION 
METALLURGY 
CHEMISTRY 
PHYSICS 


level, the salary scales for these grades being 


LECTURER 


teaching, 


The Bursar, 


COSTA GREEN, 


COLLEGE OF ADVANCED 
TECHNOLOGY, BIRMINGHAM 


Owing to the continued expansion of the College following tts 
designation as a College of Advanced Technology, 
invited for staff appointments in the following department: 


ELECTRICAL ENGINEERING 
MECHANICAL ENGINEERING 


BUILDING AND CIVIL ENGINEERING 


MATHEMATICS 
INDUSTRIAL ADMINISTRATION 


In each department there are vacancies at the principal lecturer, senior lecturer and lecturer 


PRINCIPAL LECTURER £1750 - £1900 
SENIOR LECTURER 


Candidates should hold an Honours Degree and be members of the appropriate professional 
institution, or hold equivalent qualifications, with experience according to grade and subject of 
research, industrial or professional practice 

All courses are of first degree or post-graduate standing ; 
and consultancy which are encouraged. Most of the full-time courses are of the sandwich type 
leading to the Diploma in Technology (Engineering or Applied Science) and demand close contact 
and integration between academic work of high standard and industrial training and experience 


Application forms and detailed particulars can be obtained from 


COLLEGE OF ADVANCED TECHNOLOGY (Ref. : 


BIRMINGHAM, 4. 
K. R. PILLING, Clerk to the Governors. 





applications are 


£1550 - £1750 
£1370 - £1550 


there are facilities for research work 


7160/3) 


E5780 














INDIA STORE DEPARTMENT 


20030)! /60/ HSK, HAL (2) 














The Director General of India Store Department 
Government Building, Bromyard Avenue, Acton, 
London, W.3, invites TENDERS for the SUPPLY 


of : 
20030/1/60/HSK/HAL (2) 


(a) CAPSTAN LATHE with Double Slide, 
Capstan rest; height of Centres 7}in., 
swing over bed covers 144in 2 

(b) SENIOR CAPSTAN LATHE with pre- 
optive Headstock. Max. swing under over- 
head support bar, 154in.; max. swing over 
cross-slide 8in.; working stroke of capstan 
104in. 

(c) PREOPTIVE COMBINATION TURRET 
LATHE ; swing over cross-slide 8in., 
swing not less than 10in. from cross-slide 
16in.; max. distance, end of aes to face 
of Turret 44in. i 

(d) TOOL ROOM PRECISION LATHE ; 


Nos 


we 


length between centres 1000mm.; swing 
over bed 450mm.; swing over se 
, eae i 


The Tender forms with schedules and ‘qpecificetions 
which are returnable on Monday, 3rd October, 1960, 
may be obtained from the a office (C.D.N 
Branch) on foreach of a fee of ten shillings (not 
———s ‘or each Tender. 
The applications for Tenders should on state 
the above reference number 





SANDY GULLY PROJECT 
JAMAICA 
SELECTED TENDER 


The Ministry of Development of the Government 
of Jamaica will shortly be calling for TENDERS 
on the above scheme. All persons interested should, 
in the first instance, send their names and addresses 
to the t Secretary, Ministry of Develop- 
ment, 24 East Race Course, P.O. Box 512, Kingston, 
Jamaica, to reach him not later than the 17th Sep- 
tember, 1960. 

A deposit of One Hundred Pounds (£100) will be 
required for each Tender Document and will only 
be refunded on receipt of a bona fide Tender 

The Contractor is to arrange finance on a deferred 
pa t basis over a period of seven (7) years 

scheme includes Bridges, Earth works (h (in dry 
and wet areas), and Concrete Channel construction 
ge oy OA miles) and will probably exceed 
One Million 


Will Contractors please note om only firms with 
experience in the above fields can be “a 





| TENDERS 


COUNTY BOROUGH OF 
BRIGHTON 





WATER DEPARTMENT 


PATCHAM PUMPING STATION 


REMOTE AUTOMATIC CONTROL 
SQUIPHENT 

FIXED PRICED TENDERS INVITED for the 
MANUPACTURE, DELIVERY, ERECTION, 
TESTING and SETTING IN OPERATION equi) 
ment for REMOTE and LOCAL AUTOMATIC 
CONTROL of Electrically Driven Submersible Well 
and Surface Booster Pumps. 

Specification and Particulars oom Chief Engineer, 
Water Department, 12 Bond eee, ton, i 
payment of Two guineas deposit to be 
receipt of a bona-fide Tender and reeure of oft 
documents. 

Tenders in plain sealed envelopes, endorsed 
REMOTE CONTROL, PATCHAM PUMPING 
STATION to be delivered to me by noon on 
30th September, 1960. 

The Corporation do not bind themselves tc accept 
the lowest or any Tender 


WwW. O. DODD, 
Town Hall, Town Clerk. 
Brighton. BS735 





COUNTY BOROUGH OF 
BRIGHTON 


WATER DEPARTMENT 
BEVENDEAN “RESERVOIR 


TENDERS invited from Ex rye Contractors 
for the CONSTRUCTION million gallon 
REINFORCED CONCRETE RESERVOIR and 
ANCILLARY WORKS at Bevendean, Brighton 

tion, Bill of Quantities and Contract 
Documents obtainable from 
Bond Street, Brighton. Deposit of £5 wilt be 
refunded on receipt of a bona fide Tender and return 
of documents supplied. 
‘enders enclosed in plain sealed yy ost 


teasing any name or mark aso the send 
endorsed “ TENDER for Bi VENDEAN 
RESERVOIR " to be delivered to me before noon 
ba a F , 30th September, 1960. 
orporation do not bind themselves to 
olan the or any Tender. 
W. 0. DODD, 
Town Hall, Town Clerk, 
Brighton. ES73% 





Classified Advts. continued on page 128 





TENDERS 


COUNTY BOROUGH OF 
BRIGHTON 


WATER DEPARTMENT 


PATCHAM PUMPING STATION 
CONTRACT NO. 4 
STERILISATION PLANT 


Feoens invited a er MANUFACTURE, 
DELIVER RECTIO SETTING TO 
WORK of \STERILISATION ‘EQUIPMENT at the 
above Pumping Station. 

Copies of General Conditions of Contract, Draw- 
ings, Specification and Form of Tender obtainable 
from the Chief Engineer, 12, Bond Street, Brighton, !. 
Deposit of £2 2s. will be refunded on receipt of a 
bona fide Tender and return of documents supplied. 

Tenders enciosed in plain sealed envelopes not 
— any name or mark indicating the sender and 

ndorsed ATCHAM—CONTRACT No. - 
STERILISATION PLANT” must be Getivered, to 
me before noon on Friday, 30th September, 

The Corporation do not bind themselves to wel 
the lowest or any Tender. 

W. O. DODD, 


Town Clerk 


Town Hall, 
E5737 


Brighton. 





INDIA STORE DEPARTMENT 


TENDER REF. NO. 16065/60/BMB/HAL 


The Director General, India Store Department, 
Government Building, Bromyard Avenue, Acton, 
London, W.3, invites TENDERS for the SUPPLY 


of 
16065/60/BMB/HAL 
ONE UNIVERSAL THREAD GRINDER ; 
distance between centres 20in.; table traverse 
2ttin.; maximum diameter to be ground 10in 
maximum length of thread to be ground in one 
setting 19in. 

The Tender forms with Schedule and Specifica 
tions which are returnable on 29th September, 1960, 
may be obtained from the above Office (Co-Ordina- 
tion Branch) on payment of a fee of 10s. (not refund- 
able) for each Tender 

Picase quote the above reference number. E5814 


TENDER REF. No 





INDIA STORE DEPARTMENT 


16068/60 BMB/HAL 


TENDER REF. NO. 


The Director General, India Store Department, 
Government Building, Bromyard Avenue, Acton, 
London, W 3, invites TENDERS for the SUPPLY 


TENDER REF. No. 16068/60/BMB/HAL 
RODS, BARS, WIRES in various sizes in 
SILVER STEEL, HSS.; SPRING STEEL ; 
C.M. STEEL ; NICKEL STEEL 
The Tender forms with Schedule and Specifica- 
tions which are returnable on 29th September, 1960, 
may be obtained from the above Office (Co-Ordina- 
tion Branch) on payment of a fee of 10s. (not refund- 
able) for each Tender 
Please quote the above reference number. E5812 





INDIA STORE DEPARTMENT 


TENDER REF. NO. 16069/60/8MB/ HAL 


The Director General, India Store Department, 
Government Building, Bromyard Avenue, Acton, 
London, W.3, invites TENDERS for the SUPPLY 


of 
TENDER REF. No. 16069/60/BMB/HAL 
UNIVERSAL CYLINDRICAL GRINDING 
MACHINE for plug cut, traverse, and internal 
grinding, maximum length 40in., maximum dia- 
meter I4in., swivel of works head and Table 
The Tender forms with Schedule and Specifica- 
tions which are returnable on 29th September, 1960, 
may be obtained from the above Office (Co-Ordina- 
tion Branch) on payment of a fee of 10s. (not refund- 
able) for each Tender 
Please quote the above reference number. E5813 








EDUCATIONAL 


A.M.LMECH.E., fe City and 
G tee Postal Courses for all 











free 
», is, Welghts Lane 
. 


B.1.E.T. (Dept 
4 hed 
London W.8. 





UNVERSITY OF LONDON KING’S 
COLLEGE 


TUTORIAL STUDENTSHIP IN 
CHEMICAL ENGINEERING 


The College offers a TYTORIAL Engineering 
SHIP in the 4 © --p Cher al Engineeri 
The value is £425 a year, wy! free tuition i hein King’s . 
College, from Ist October, 1°. Applicants should 
heave a good good degree in Caemical Engineering. or a 
Post-graduate 4, and will be expected to 
undertake research for a higher and to give 
assistance with classes, limited to six hours a week. 
Maximum tenure four years. 

Particulars and forms from the Registrar, King’s 
College, Strand, W.C.2, whom completed — 
tions should reach not later than September | Shs 

- 


Sept. 2, 1990 THE ENGINEER 


EDUCATIONAL 





St. John Street, London, E.C.1. 





NORTHAMPTON COLLEGE OF ADVANCED TECHNOLOGY, 
ST. JOHN STREET, 
LONDON, E.C.1. 


DIRECTION AND SUPERVISION OF SCIENTIFIC AND ENGINEERING 
PERSONNEL : 


A PRACTICAL COURSE IN HUMAN RELATIONS FOR 
SENIOR MANAGERS 


Fee 50 Guineas 


This course is meant for Senior Managers, especially those concerned with 
research or development, and it is based on a new approach to training. 


The course consists of sixteen full days’ meetings, held at fortnightly intervals, 
from 12th October, 1960 to 7th June, 1961, 
membership, nominations should be sent in as soon as possible. 
particulars from the Secretary, Northampton College of Advanced Technology, 


In view of the limited 
Further 


inclusive. 


E5784 & 











SITUATIONS VACANT 


APPLICANTS ARE ADVISED TO SEND 
COPIES NOT ORIGINALS OF THEIR TESTI- 
MONIALS UNLESS OTHERWISE REQUESTED. 


AN INTERESTING AND WELL-PAID JOB 
with great possibilities for further development is 
waiting for a man who can write lucidly about 
production and mechanical engineering. Although 
this appointment is based on a research centre, in 
exceptionally pleasant surroundings in the Midlands, 
opportunities arise for travel to all parts of Britain 
and, for the right man, possibly overseas as well. 
Excellent superannuation scheme.—Send details of 
career and present salary to BOX No. 7 

“ The Engineer.” A 


ASSISTANT ELECTRICAL ENGINEER 
required for the Electrical Department of a large 
Manchester firm engaged in the manufacture of 
lifting and handling equipment up to 200 tons 
capacity. The applicant should be about 30 years 
of age, H.N.C., or Grad.1.E.E., with some experi- 
ence in modern industrial control gear and circuitry. 
Duties will include specifying and ordering new 
equipment, and its application to products, together 
with factory electrical equipment The post is 
ary and pensionable with good prospects 
OX No. E5795, “* The Engineer.” A 








ASSISTANT WORKS ENGINEER wanted 
for large modern synthetic resin factory near 
Newport, Monmouthshire. Applicants should 
be a; 23-30 and must have served an appren- 
ticeship and had drawing office experience ; 
minimum standard of education H.N. Salary 
£900 to £1250, according to experience and 
qualifications. The position offers good pros- 
pects of promotion. Contributory life assurance 
and pension scheme.— Write details of education 
and experience to BOX No. E5773, “ The 
Engineer.” 





BRITISH CONSTRUCTIONAL 
STEELWORK ASSOCIATION 


Applications are invited for an appointment 
to the permanent staff offering considerable 
scope to the right person 

The ideal candidate would be a man keenly 
interested in the use of steelwork for buildings 
and bridges with some experience of related 
publicity work. He should be thoroughly 
familiar with the work of the constructional 
steelwork industry, hold a recognised engineer- 
ing qualification and have a flair for public 
relations work. He should be able to prepare 
informative propaganda literature, to organise 
small study tours ard have the ability to lecture 
to adult audiences. 

There is a non-contributory pension scheme 
to which admission is granted after a qualifying 
period and the salary will be negotianed. 

Applications, which will he treated with con- 
fidence, should be addressed to The Technical 
Adviser, British Constructional Steelwork 
Association,  ammeed House, Artillery Row, 
London, S. Wil 


E5821 a 





BRITISH pout STEEL PRESSINGS 
LIMITED, W.3, require a BUILDING 

DRAUGHTSMAN with’ knowledge of structural 
od work and local By-law procedure. Some know- 
ledge of reinforced concrete desirable.—Write, stating 
age, experience and salary required. E2988 a 





CHIEF DRAUGHTSMAN 


Aare are invited for this Senior 
Appo' with a_ well-known Glasgow 
constructional and ing ¢ y from 
qualified Engineers who have had previous 
experience in modern design and practices in 
constructional platework a ancillary work. 

The successful applicant will be between 30 
and 40 years of age and have drive and initiative 
He will be responsible for the efficient running 
of the drawing office. 

Contributory Pension Scheme. 

a tions, giving full details fF eapettonen 

qualifications and salary, 
testimonials, to BOX No 
Engineer.” 





Oe 


a 





| SITUATIONS VACANT 


DESIGN DRAUGHTSMAN, having initiative 
and sound general engineering experience, is required 
for a senior position in a small drawing office in our 
Rubber and Plastics Works in the North of England 
Much of the work will be associated with the tech- 
nical development and expansion of the factory, 
and will give scope for ingenuity and original design 
Experience in the rubber industry, particularly hose 
and belting, would be an advantage, but good prac- 
tical experience of machinery and plant layout is of 
more importance 

Applicants having H.N.C. will be preferred but 
less qualified men who have sufficient practical 
experience are invited to apply for this interesting 
and progressive vacancy. An attractive salary will 
be paid to the successful candidate and some assist- 
ance with housing will be available. The Company 
operates a group pension scheme 

Initial interviews for selected candidates can be 
arranged locally and enterprising applicants are 
requested to send full details of their career to date 
to BOX No. E5834, “ The Engineer.’ N 
DRAUGHTSMAN DESIGNER required for 
Equipment Department (responsible for new lay- 
outs, &c., in various parts of Fort Dunlop factory.) 
The work covers ood ont handling and/or design 
of automatic and semi-automatic machinery for 
rubber processing and tyre manufacture. (Rubber 
experience not essential but applicants should know 
something about mechanical! handling and/or special- 
purpose machine design in other industries.) Holiday 
arrangements respected. Pension scheme ; five-day 
week ; excellent working conditions. Age range : 
25-43.—Please write, giving brief details and com- 
mencing salary required, to Staff Officer (Reference 
E), Employment :- omens Fort Dunlop, Erding- 
ton, Birmingham, 24 ES641 a 





ELECTRICAL DRAUGHTSMAN 


INDE COOPE LIMITED require an Elec- 
trical Draughtsman for the preparation of dia- 
grams, estimates and specifications for a wide 
range of installations. O.N.C. (E) level qualifi- 
cation required. Salary range £750 per annum 
to £1000 per annum. Excellent working condi- 
tions, with a Staff Restaurant 

The Company operates a Pension Scheme, 
with substantial widows’ benefits in the event of 
death before or after retirement 

Applications, in writing, please, to the Group 
Personnel Manager, Ind Coope Limited, 
Burton-on-Trent, giving full particulars of age, 
qualifications, &c. 


E5794 a 





ENGINEER 


Splendid opportunity for printing technician, 
preferably single, with East African branch of 
London-based paper company — a of 
composing machinery desirable. 5.35 
years. Salary: £1250 p.a. Free ae. F -~ 
and initial and leave passages.—Details to 
Personne! Adviser, Spicers, Ltd., 19, New Bridge 
Street, London, E.C.4 


E5822 a 





ENGINEERING DRAUGHTSMAN 
wired by the National Coal Board in London 


(Vv area). 

VACANCY No. X.1846/3. Experience of 
Plant Layout ae od in connection with Power 
Stations is desira 

VACANCY Ne "7 1813/3. A knowledge of 
mechanisms and mechanical handling equip- 
ment and experience of mining machinery 
would be an advantage. 

Applicants should have O.N.C. or equivalent 
qualification. Five-day week. ree weeks 
holiday (present arrangements honoured). Staff 
Restaurant, &c. Appointment superannuable, 
salary according to qualifications and experi- 
ence, within £810 to £925.—Write for applica- 
tion form to Staff Department (quoting relevant 
No.), N.C.B., Hobart House, London, S.W.1, 
before 12th September, 1960. 


E5800 a 


ENGINEERS, DRAUGHTSMEN and al! Tech- 
nical staff, are invited to forward details of qualifi- 
cations, etc., to Abbatt Technical Division, who will 
handle and — on their behalf, without charge, 
any change of employment contemplated. Leading 
Organisations mn ag re 25, Kensington High 
Street, W.8, WES. 07 E2993 a 


SITUATIONS VACANT 


EXPERIENCED MANAGER 
for a well known Machine Tool Merchants Business 
in London. Must have wide experience in the pur- 
chasing and selling of Second-Hand Machine Tools 
Good prospects for suitable applicant.—Write, in 
confidence, full details BOX No. E5820, “ The 
Engineer.’ N 
LIFT ENGINEERS required for the erection and 
servicing of lifts in Nigeria and Ghana Wide 
experience of this work is essential and some know- 
ledge of the more complicated high-speed instalia- 
tion would be an added advantage. Appointments 
are to be made to the permanent staff, and there 
are also contract vacancies for periods of 24 months, 
salary dependent upon experience and terms of 
engagement, but in the region of £1300 to £1500 per 
annum with free furnished quarters and gencrous 
allowances.—-Full particulars of experience to 
BOX No. E5828, “ The Engineer.” nN 


MAINTENANCE ENGINEER required by 
Multiple Hotel Company as ASSISTANT 
SUPERINTENDENT ENGINEER Experi- 
ence should cover Oil Fired and Solid Fuel 
Boilers, Lift installations and General Building 
maintenance. Some travelling, but domiciled 
in London area. Preference given to man of sea 
going experience wishing to settle ashore. 
Pension Scheme. Age up to 40.—Write, giving 
fullest details to BOX No. ES801, “ The 
Engineer.” A 
MECHANICAL, ELECTRICAL AND CIVIL 
ENGINEERS required by North Eastern engineer- 
ing office dealing with industrial power plants and 
electrification schemes. The applicants, who should 
be aged between 28 and 35 years, should be keen and 
able to work with minimum supervision. Minimum 
qualification is H.N.C., together with good experi- 
ence in Thermal Plant/Electrical design layout and 
the ability to handle Contract work. Contributory 
Superannuation Scheme.—Reply, giving full details 
of age, experience and present salary to BOX No 
E5674, “ The Engineer.” “ 
MECHANICAL ENGINEER. Graduate, aged 
25-35, required as Assistant Works Engineer in 
Pharmaceutical Factory at Crawley. Duties include 
Preventative Maintenance schedules, direct super- 
vision of maintenance and constructional labour, 
construction schedules for plant installation, depu- 
tising for Works Engineer in a!l aspects of his duties 
(except building construction) This post offers 
scope for future development in an expanding 
business. Men with at least 5 years’ experience in 
Mechanical Engineering in this field should write 
for application form to Personnel Manager, The 
Vitamins Group, Upper Mall, London, W.6 
ES831 A 
MECHANICAL ENGINEER required for com- 
pany operating Singapore/Malaya. Preference given 
to Graduate Inst.Mech.Eng Age 25-30, single 
Commencing salary and allowances equivalent 
£1400 per annum Free accommodation and 
Provident Fund Application which will be treated 
as confidential to Box E.610, c/o Streets, 110 
Old Broad St., E.C.2 E5836 a 


PLANT AND MACHINERY VALUERS 


required by well known City Firm Wide 
experience in most classes of Machinery essen 
tial. Bonus and Pension Scheme in operation 
Excellent prospects to Suitable applicants.- 
Write BOX No. E5819, “ The Engineer 


A 


PORT OF MANCHESTER 
ENGINEERING APPOINTMENT 


Applications are invited for a Senior position 
on the staff of the Chief Engineer. 

The position is one which offers excellent 
prospects of promotion and will carry a salary 
commensurate with the responsibilities entailed. 

Candidates, who must be Corporate members 
of the Institution of Civil Engineers, should not 
only have extensive experience in dock and 
harbour construction and maintenance but 
should also have first class executive and 
administrative experience 

The successful candidate will be required to 
pass a medica! examination and to become a 
member of the Company's Contributory Super- 
annuation Scheme. 

Applications, stating age, qualifications and 
full details of experience, should be addressed to 
the Chief Engineer (marked “ Personal "’), 
The Manchester Ship Canal Company, Ship 
Canal House, King Street, Manchester, 2, not 
later than the 30th September, 1960. 
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PROJECT ENGINEER, age 28-35, for work on 
new projects associated with factory expansion in 
Midlands, Experience in Mechanica! engineering 
and Building & Services installation Minimum 
qualification Higher National Certificate. Applica- 
tions, giving details of age, education, qualifications, 
experience and when available —BOX No. 2992, 
“ The Engineer.” A 





RICKARD THOMAS & BALDWINS 
(SALES) LTD. 


invite applications for 
SALES REPRESENTATIVE 
for Silicon Sheet 


A technical qualification such as H.N.C. or a 
degree in electrical or mechanical engineering 
is desirable. Previous selling experience is not 
required 


The Company operates a generous pension 
scheme, and prospects for advancement are 
good 


Applicants, who should be between the ages 
of 24 and 30, should write, giving full particulars, 
to: 

Management Development Department, 
Richard Thomas & Baldwins Limited, 
47, Park Street, London, W.1 
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SITUATIONS VACANT 


STRUCTURAL STEELWORK DESIGNER 
required conversant with modern welded construction 
and B.S.S.449. Salary commensurate with experience 
and qualifications. First class prospects for the right 
man.—Apply to: G. R. Turner Limited, Langley 
Mill, Nottingham E2977 a 
TECHNICAL ASSISTANT REQUIRED by 
established Rotary Compressor Manufacturers 
D.O. experience essential. Good salary to engineer 
with right technical background Apply Tech 
Manager, the B.A. Holland Engineering Co. Ltd., 
Lindo Lodge, Chesham, Bucks E2990 A 
TECHNICAL REPRESENTATIVE required in 
connection with hire of large mobile cranes and 
associated services. Based on Rotherham to work 
N. Midlands area. Modern car provided. Heavy 
mechanical engineering experience essential. Some 
drawing office work and a successful sales record in 
similar field desirable—BOX No. E5802, “ The 
Engineer.” “ 





WORKS MANAGER 
Light Engineering Company in Rugby Area 
requires an experienced Works Manager 
Candidates should have sound Mechanical and 
Production Engineering knowledge and have 
controlled a factory of 80-100 people, male and 
female. True appreciation of cost and com- 
mercial aspects are essential Preferred age 
35-45 years, with starting salary upwards of 
£1500 according to experience, &c Good 
prospects and Pension Scheme.—Write in con- 
fidence, stating age, experience and qualifica- 
tions to BOX No. 5829, “ The Engineer 
A 
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G. A. Harvey & Co. (London) Ltd., 
have a vacancy in the Heavy Fabrication 
Department for a 


CHIEF DESIGN 
ENGINEER 


of good general and technical education, and 
with mature experience in the design for 
construction of medium and heavy pressure 
vessels and heavy welded fabrications 

A sound knowledge is necessary of 
materials of construction, codes of practice 
and good modern manufacturing procedure 

Position carries a good salary with con- 
tributory superannuation, and assistance 
as necessary with housing 

Applications in confidence to 


The Manager of Engineering Projects, 

G. A. HARVEY & CO. (LONDON) LTD., 
WOOLWICH ROAD, 
LONDON, S.E.7. 
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COURTAULDS 


Chemical Engineering Section 





GENERAL MANAGER 


required for modern Engineer- 
ing Works in East Anglia, 
about 250 employees. 





Require 


Research Headquarters 






Products are chiefly engineer- 
ing components produced on 
mechanical and hydraulic 
presses, and also the manufac- 
ture of special precision 
machine tools. 





Coventry 






For interesting and varied work concerned 






particularly with the design of experimental! 






chemical pilot plants 







Applicants should hold an H.N mn 
mechanical engineering. Experience of 





pressure vessels, plant layout and fabricated 





Age 35 to 45 years. State 
experience and salary required 
to BOX No. F299]. “ The sport and recreational! facilities 


E ee Write in confidence to the Labour Officer 
nginee r. Courtaulds Limited, Foleshill Road, Coveniry 


structures would be an advantage 







Good salary. Co-partnership. Excellent 
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REAVELL-FAHIE LIMITED 


Reavell-Fahie Limited requires the services of two 


GRADUATE ENGINEERS 
OR PHYSICISTS 


for staff duties at Ranelagh Works, Ipswich 


The company, a subsidiary of Reavell & Co., Ltd. was formed to take over, develop and expand 
the parent company’s interests in the field of automatic control and instrumentation in heavy 
industry. Since 1927, the parent company has exploited the well known Reavell Askania hydraulic 
controller, which is capable of further development to be undertaken by Reavell-Fahie in this 
country in collaboration with its associates in the U.S.A 


One of the chosen applicants will be appointed as personal assistant to the Managing Director, 
with special reference to technical sales. The other will be appointed as personal assistant to the 
Director responsible for Production and Development. 


Both are positions of trust and responsibility and appropriate salaries will be paid. 


Applications will be treated in confidence and should be addressed to the Managing Director 
Reavell-Fahie Ltd., Ranelagh Works, Ipswich, Suffolk 
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CHARTERED PATENT AGENT 
(ENGINEERING) 
















A leading industrial company engaged in a wide field of manufacture of 
which engineering forms a substantial part, both in the United Kingdom and 
overseas, requires a senior qualified Patent Agent having a degree in Engineering 
The post is based at the Company's operating headquarters in the Midlands 
and the work is varied and interesting. Initial salary not less than £2000 per 
annum, pension scheme and excellent terms of service. Preferred age under 
35. Reference Number 95 


Please reply in confidence quoting Reference Number to 


Robert Clive (Consultants) Limited 





27, ALBEMARLE STREET, LONDON, W.! 

















vacancies for : 


of ground equipment. 


experience. 








ENGLISH ELECTRIC AVIATION LTD., 


Guided Weapons Division 
Stevenage, Herts. 


JUNIOR ENGINEERS 


Our Mechanical Engineering Department which 
carries out a wide range of Mechanical Engineer- 
ing Design and Development has a number of 


JUNIOR DEVELOPMENT ENGINEERS 
(ELECTRICAL) 
are required for the Development and Testing 
The work is very varied 
and covers a wide range of electrical development 
as applied to complex special purpose machinery. 


Applicants should have : 
(1) G.LE.E., H.N.C. or equivalent. 


(2) been trained in electrical power engineer- 
ing followed by 


some years’ practical 


(3) a knowledge of electrical machines. 


Some Drawing Office experience would be an 
advantage in these positions. 


A member of the BRITISH AIRCRAFT CORPORATION 



















JUNIOR DESIGN ENGINEERS 
(MECHANICAL AND ELECTRICAL) 


are required for the design of a very wide range 
of ground equipment used in launching systems. 
This work covers dynamic, structural, hydraulics 
and packaging problems and offers an excellent 
opportunity for Design Draughtsmen of good 
calibre to obtain Design Engineer Experience. 


Applicants should be : 
(1) Not less than 27 years of age. 
(2) of H.N.C., G.I.Mech.E., G.I.E.E. standard. 
(3) trained in workshop practice in the mech- 

anical engineering field. 
(4) experienced in design drafting for some 
years. 














Applications should be sent to: Technical Per- 
sonnel Officer, c/o Dept. G.P.S., English Electric 
House, Strand, W.C.2, quoting reference ER1316A 
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WELDING ENGINEER 


wanted by Cochran and Co., Annan, Lid., 
to meet expanding commitments 

He will be responsible to the Works 
Manager for all welding in the factory, 
training and testing of Class I welders and 
development of new techniques. 


PRODUCTION 
CONTROLLER 


Established medium engineering 
Company of 1000 employees, 
pleasantly situated in the South of 
England, wishes to appoint a Pro- 
duction Controller. 

The man we are seeking will have 
had a wide experience in a similar 
capacity on small batch production. 
He will have unlimited drive and 
enthusiasm and will be thirty to 
forty years of age. 

Salary range £1200 to £1400, 
according to present station. 

Send full details of training, 
qualifications and experience in 
strictest confidence to BOX No. 
E2986, “ The Engineer.” 


Applicants must have up-to-date know- 
ledge and experience of all modern auto- 
matic and hand-welding techniques for 
Carbon, Stainless and other alloy steels 

Housing can be provided and help given in 
removal expenses ; superannuation scheme 

The man appointed will have the oppor- 
tunity to develop in a progressive and 
growing organisation. 

Applications with particulars of experi- 
ence io be addressed to 

The Secretary, 
COCHRAN & CO., ANNAN, LTD., 
NEWBIE WORKS, ANNAN 
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DESIGN 
DRAUGHTSMEN 


fully experienced in heavy mechan- 


DRAUGHTSMEN 


Draughtsmen are required at the Midlands 
Research Station, Solihull. 


The duties are interesting and wil! include 
work on the design of pilot and prototype 
plant associated with the development of : 
new high-pressure processes for the produc- ical conveyor design including 
tion of town gas. 


Candidates should possess at least an associated structures, required by 
O.N.C. certificate in Mechanical Engineering. 

:) , 

The salary for the appointments, which Huntington, Heberlein & Co., Lid 


are pensionable and subject to medical : als .° , 
examination will be within the range of Good salary, 3 weeks’ holiday, 
£770-£1015 per annum. 5-day week, luncheon vouchers and 


Applications, stating age, education and pension scheme.—Write, giving full 


experience, sh be addressea to the 
Industrial Relations Officer, details, age, previous experience, 
WEST MIDLANDS GAS BOARD. etc., to Staff Dept., 28-29, Dover 


6, Augustus Road, Edgbaston, Birmingham, 15 Street, London, W.1. 
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MECHANICAL ENGINEER 


Countrywide commercial engineering organisation with head- 
quarters in the North of England seeks to augment its Headquarters 
engineering staff by the addition of a mechanical engineer with an 
interest in 

NUCLEAR ENGINEERING AND ELECTRONICS. 


Further training will be arranged if necessary. Position is 
pensionable. Salary by arrangement. 
Applicants who should be aged about 30 should have reached 


degree standard and should give full details of their careers and 
qualifications in their letter of application. 


(Write BOX No. E 5815.) “The Engineer” 





PERSONNEL 
ADMINISTRATION 
LIMITED 


MANAGEMENT CONSULTANTS 


y-% 


Our Appointments Division has been asked to advise on the following post 


TECHNICAL MANAGER S. England 


for a company which is part of a prosperous international organisation, offering an engineering 
service to industry and which is shortly moving into a new factory outside London. A new 
department will be formed by the man appointed to cover research, development and design in 
the mechanical engineering and metallurgical fields applicable to the company’s products 
Responsible to the Managing Director, the Technical Manager will be given every support in 
formulating long-term and short-term policies with a view to introducing improved products 
and, processes and opening up new markets Ability in applied research, coupled with a 
practical approach to administration, production and marketing, will be sought in candidates, 
aged 30-45, who must possess a good Honours degree in mechanical engineering or physics 
Experience at a responsible level in research, design and a familiarity with mass production 
are desirable qualifications. Some overseas travel is envisaged. Starting salary in the range 
£3-4,000, plus car, Top Hat pension and four weeks’ holiday. (Ref. 5468/TE) 

The identity of candidates will not be revealed to our clients without their prior permission 
For the convenience of clients and candidates we have Regional Offices in Glasgow, Manchester, 
Bristol and Birmingham but, in the first instance, applicants should forward brief details, quoting 

the reference number, to :— 


PERSONNEL ADMINISTRATION LIMITED 


APPOINTMENTS DIVISION, 2, ALBERT GATE, LONDON, S.W.1. 
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THE NUCLEAR POWER GROUP 


requires 


RESEARCH 
ENGINEERS 


With the contract for Dungeness Nuclear Power Station, The Nuclear Power Group is now 
actively engaged upon the construction of four major nuclear power stations as well as designs 
for new plants in the United Kingdom and Overseas. 


Applications are invited for the following positions : 


SENIOR RESEARCH ENGINEER +o be responsible for a section of the Group's Research 
programme on plant and instrumentation problems encountered in the design of nuclear 
power stations. Jhe work will be mainly, but not exclusively, of a mechanical nature, and 
will demand a sound knowledge of modern experimental techniques 
The post calls for an Honours Graduate, between 28 and 35 years of age, and with wide 
and varied development experience 


SENIOR RESEARCH ENGINEER-—1to undertake the mechanical development of fuel 
elements. The work will demand practical experience in the fields of vibration, structure 
stability and the use of materials within the creep range 
Candidates must be Honours Graduates between 25 and 32 years of age with a thorough 
appreciation of good mechanical design. Previous experience of fuel element development 
will be desirable but not essential 


TWO JUNIOR RESEARCH ENGINEERS to work on problems associated with 
(a) Plant and Instrumentation 
(b) Mechanical aspects of fuel elements. 
(c) Reactor Heat Transfer and pressure circuit fluid flow. 
Candidates must be graduates who have served a recognised apprenticeship and will be 
expected to show initiative, drive and the desire to advance in the field of work chosen 
Previous experience is not essential 


The positions will be tenable at the Group's Knutsford research laboratory and will require 
visits to other laboratories within the Group at Manchester, Newcastle-on-Tyne and elsewhere 


Assistance with housing will be offered to married men 
Applications, giving details of age, qualifications and experience, should be addressed to : 


THE PERSONNEL MANAGER, 
THE NUCLEAR POWER GROUP, 
RADBROKE HALL, 
KNUTSFORD, 
CHESHIRE. 
Quoting reference :-—TE/RES/7. 
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CAPO 
ENGINEERING RESEARCH % DEVELOPMENT 


GROUP LEADER 
(HEAT TRANSFER) 


An experienced qualified ENGINEER is required to take charge 
of the experimental HEAT TRANSFER work on fuel elements 
which is undertaken at the Company’s Laboratories at Heston, 
Middlesex. He will be responsible for planning and supervising 
the work and for initiating research programmes on future projects. 
A sound theoretical background in heat transfer is essential, 
together with several years’ active development experience. 


EXPERIMENTAL ENGINEERS 


required of H.N.C. standard to join experimental teams dealing 
with Heat Transfer, Fluid Mechanics and Experimental Stress 
Analysis. 


Vacancies also exist in these teams for RESEARCH ASSIST- 
ANTS of O.N.C. or G.C.E. “* A ” level standard. 


Full details of qualifications and career should be sent to : 


The Personnel Manager (Ref. E/138), 
Atomic Power Constructions Limited, 
P.O. Box 90, 

28 Theobalds Road, W.C.1. 
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NORTHERN ALUMINIUM CO. LTD. 
BANBURY (Oxon) 


(a member of the Aluminium Ltd. of Canada 
group of companies) 


require 


SENIOR DESIGN 
DRAUGHTSMAN 


to undertake and supervise work in all fields 


of application of aluminium including 
building, road and rail transport, ship- 
building and general engineering 

Sound knowledge of structural design 
required and experience of aluminium 
preferred 

Write giving details of age, education 


and career to date to PERSONNEL 
OFFICER, NORTHERN ALUMINIUM 
COMPANY LIMITED, BUSH HOUSE 
ALDWYCH, LONDON, W.C.2 
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POWER 


PLANT 


DIVISION 


4 well known firm of ! 


Machinery Engineers 


has a vacancy for a 


SALES 
ENGINEER 


Preference will be g 
experience in 
Internal Combustion 


industrial 


iven to those having 
applications of 


Engines, Air Com- 


pressors, Pressure Vessels and Pumps and 


who are 
salary £850/950 and 
prospects 


Write giving details « 


between 2 


25/35. Commencing 


there are excellent 


of age and experience 


to Box No. E5797, “ The Engineer.” 





FOSTER WHEELER LIMITED 
SENIOR DESIGN ENGINEER 


required for interesting work in a wide field 
of heat-transfer application with particular 
emphasis on large and small water-tube 
boilers. The work is interesting and varied 
Applicants must have the ability 
initiative to design complete units 
ancillary equipment 


PROPOSAL DRAUGHTSMEN 


related work on complete Land Water-Tube 
Boiler installations Applicants should 
have some previous experience of Water- 
Tube Boiler construction and layout 


and 
and 


Salaries will be dependent on age, qualifi- 
cations and experience, which please state 
Staff Manager (L) 
Foster Wheeler House, 3 Ixworth Place, 
Leadon, 8.W.3 
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APPLEBY-FRODINGHAM 
STEEL COMPANY, 
SCUNTHORPE, 
LINCOLNSHIRE, 


invite applications for a 


SENIOR DESIGNER 


with experience of heavy PLATI 
AND SECTION ROLLING 
MILLS PLANT 


Permanent situation with inter- 
esting and varied work. 


Apply, giving age, full particulars 
of experience, &c., to The Chief 
Engineer 


E5804 a 




















MECHANICAL DESIGN ENGINEERS 


required to assist Mechanical Design Engineers on Project Engineering. T 
bilities are the preparation of specifications and requisitions and the co-ordination of draughts- 


men's work 


he major responsi- 


It will be necessary to spend periods on site during construction and testing 


The posts will be suitable for men aged 28 years or more. with B.Sc. in mechanical engineering 


or H.N.C. with endorsements for A.M.1.Mech.E 
position is desirable 


qualifications 


2 to 4 years in the case of graduate qualifications ; 


Some previous exper 
4to 


ience in a similar 
6 years for H.N.C 


These posts are based on the Engineering Department in London and offer excellent starting 


salaries and career prospects ; 


non-contributory pension scheme and other benefits 


giving details of age, qualifications and experience, should be sent to 


THE STAFF RELATIONS OFFICER (DL164) 
MONSANTO CHEMICALS LIMITED, 
MONSANTO HOUSE, 

10/18 VICTORIA STREET, 
LONDON, S.W.1. 


Applications, 
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First class DESIGNERS and DEVELOPMENT ENGINEERS 


are required for work on an intensive Development Programme, 


involving redesign of present lines and introduction of new models. 


Development Projects will cover many phases of Automation, 


including Special Machines and Link Lines. 


Men with sound basic training, good design experience and 
qualifications up to H.N.C. minimum are invited to apply. 


Salaries commensurate with qualifications and experience. 


The general terms of employment, which includes a Pension 


Scheme, are excellent. 


Brief particulars should be sent, in confidence, to : 


THE TECHNICAL DIRECTOR, 
B.S.A. TOOLS LTD., 
KITTS GREEN, BIRMINGHAM 33 
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processes. 
Glasgow and Birkenhead 


Design Engineers 


with A.M.1L.C.E., or A.M.1LStruct.E., or who 
hold equivalent qualifications. Experience in 
heavy industry structures would be an 
advantage 


erection contracts 





RESEARCH AND DEVELOPMENT 
MECHANICAL ENGINEERS 


If you have a good honours degree in Mechanical Engineering and would 
like to hold a responsible job in an expanding industry, you are invited to write 
about yourself to Mr. A. de Dani, Manager, Research and Development, 
Fibreglass Ltd., St. Helens, Lancashire. 


You would be given varied and interesting work on all process and product 
development on existing plant and design and operation of new plant and 
Based on St. Helens, you would have occasion to visit works in 


STRUCTURAL STEELWORK 


Design and Supervisory Staff 


One of Britains largest steelworks now has vacancies in its Develop- 
ment Department for 


Clerk of Works 


Structural Steelwork Clerks of Work, who are required to inspect and supervise structural steel work 
The successful candidate must have had experience in heavy industrial mill 
building type of construction, and preferably some previous experience as structural steel work 
Inspector on the maintenance of structures applicable to the Iron and Steel Industry 


Please apply with details of experience, qualifications and age to 
BOX No. E5839, ** The Engineer."’ A 
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Design Assistants 


who are registered graduates of ihe Institute of 
Structural Engineers, or hold H.N.C. with 
endorsements in Civil Engineering subjects 
Experience in heavy industrial structures would 
be a decided asset 











PATENTS 











THE PROPRIETOR of British Patents Nos. 
711299 and 711298, entitled “A GATE VALVE 
WITH AN IMPROVED BONNET AND SEAL- 
ING MEANS THEREFOR,” and “ IMPROVED 
PLUG CLOSURES FOR HANDHOLES AND 
LIKE OF PRESSURE VESSELS,” offers same for 
licence or otherwise to ensure practical working in 
Great Britain.—Inquiries to Singer, Stern and Car!- 

140 South Dearborn Street, Chicago 3, Illinois, 
U.S.A. £5743 


THE PROPRIETOR of British Patent No. 709968, 
entitled “ LASHING MACHINE FOR AERIAL 
CABLES,” offers same for license or otherwise to 
ensure practical working in Great Britain. —Inquiries 
to Singer, Stern and Carlberg, 140 8. Dearborn 5St., 
Chicago 3, Illinois, U.S.A E5807 « 





SUB-CONTRACTING | 








MOBILE LIFTING SERVICE. 


Lump Sum or 


Hire Rate quoted for any lifting work by Lorry- 
Mounted or Crawler Cranes, any size, any area.— 
TARSLAG, LTD., Rotherham 7 


1, E187 mw 








SUB-CONTRACTING 


KELLERING AND CAM PROFILING 
ht diameter ARMY TAOR 


to 8f ey 6n or iameter 
My ~%- pie! onthe Tt Foundry, 
notti: > ire : : Kaottingley 
2743/4). Ell6é mw 














MISCELLANEOUS 











BOOK KEEPING.—-A. Davis & Co., Professional 
Book-keepers, write up business books, P.A.Y.E.. 
& London and Provinces.—Write to 3, The 
Wool Exchange, Coleman Street, London, E.C.2. 

B2985 1 
ITALY. Business trip or holiday. Exp. trav. with 
free time would help plan and act as your Courier 


Chauffeur/Interpreter. Car if necessary. Nomina/ 
fee. Interview.-BOX No, E2994 “ The Engineer.” 1 
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Say = 
PAN GRINDING MILLS 


IN STEEL 
BLACK OR 
MACHINED 
TO 24 TONS 


THE INCE FORGE CO. LTD - WIGAN 
PARKS FORGE LTD - PROPRIETORS 


REVOLVING OR STATIONARY PANS 
PERFORATED OR SOLID BOTTOMS 
OVER OR UNDER DRIVEN 


Smedley Brothers. 
Belper. Derbyshire. 
Telephone: Belper 12 

















Enter No. 1321 on reply card Enter No. 1322 on reply card 





Enter No. 1323 on reply card 








THE 


SKERNE WORKS 


LIMITED 
ALBERT HILL, DARLINGTON 
Tel: DARLINGTON 5612 


PRESSINGS 
PRESSED SECTIONS 
COLD FORMEDSECTIONS 
FABRICATIONS 
MACHINED PARTS 


IN ALL METALS 


All enquiries promptly dealt with 
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FOR SALE 


FRED WATKINS 
(ENGINEERING) LTD. 


STEAM BOI! ERS.—Cochran Vertical (New) 7f, 
and 6ft. Gin dia., 150 lb. w.p.; reconditioned 9ft. 
down to 3ft. dia.; Economic 4ft. to lift. 6in. dia., 
including new 8ft. dia., 150, 180 and 200 Ib. w_p.; 
300 reconditioned Vertical Crosstubes, all sizes 
AIR COMPRESSORS.—Two Belliss & Morcom 
2500 cf.m., 100 psi. 550 hp. motors; also 
Broomwade 500, , 300, 200 and 130 c.f.m., all 
motorised ; and several others of various makes 
and capacities 

200 AIR RECEIVERS, stocked up to 9ft. dia 
to 500 Ib. pressure 

ELECTRIC MOTORS. —150 Totally Enclosed and 
Flameproof Motors up to 200 h.p 

MOBILE ROAD CRANES.—10-ton Lorain lorry- 
mounted 30ft.-70ft. extendible jib ; 84-ton Ran- 
some Diesel/Electric 21ft. jib ; 6-ton Coles Dicse! 

solids ; 4-ton Soles Diesel/Electric, solids 
1945 ; 4-ton Jones KL44 diesel, 1950 ; 3-ton Jones 
“ Super 40" diesel, pneumatics (3). 

OVERHEAD CRANES.—25-ton Girders and end 
carriages, with 60 h.p. motors, 95ft. 10in. span ; 
30-ton Vaughan, 42ft. 3in. span ; 25-ton Clyde 
21ft. 9in. . new 1954 ; 20-ton Vaughan, 42ft 
3in. span, 6-ton auxilliary, - control (5) ; 20-10n 
King, 42ft. 3in. span, 400/3 ; Wharton, 74-ton, 
25h. span, 400/3/50; 5- = * Henderson, 24ft 
Tin. span, 1946 ; S-ton Morris, S8ft. span, hand- 
operated ; 5-ton King, 29ft. 3in. span, power 
hoist, hand travel ; S-ton Morris, 28ft. 6in. span, 
power hoist, hand travel ; 4ton Morris, !9ft 
span, 220V. d.c. (3) ; majority of the above are 

used 


uni ‘ 

DERRICK CRANES.—?)-ton Anderson Grice, 
100f. jib, electric; 7-ton Rushworth hand, 
30ft. jib ; 14-ton Anderson Grice, hand, 40ft. jib ; 
S-ton Butters Grabbing, 80ft. jib, electric 

RAIL CRANES.—18-ton Brownhoist, steam, 5O0ft 
jib ; 10-ton Grafton, 34ft jib., diesel conversion ; 
8-ton Wilson, steam, 35ft. jib ; 5-ton Smith, 50M 
jib (2). 

LOCOS.—Fowler diesel, 150 h.p. (2): 
Ruston, 80/88 h.p., diesel : Bagnall i4in by 
(two oil-fired, one coal), Peckett, steam, 7in. by 
2in., 1941; 4 Logan Battery-operated, 24in 
auge, 3-4-ton cap.; 3 Ruston diesel 16/20 h.p 
4in. gauge ; also 2 miles 20 Ib. and 1200 yds. of 
25 Ib. x Sin. gauge track, Pozies, Wagons, &c 

STEELPIPING.—Large stocks including foliow 

ing : 20,000ft. I4in. galvanised “A,” ; 20,000/ 
scaffolding ; - 30,000ft. 3in. black; 15,000f., 
each 6in., 3/16in., 4in., 5/16in., unused ; S000f , 
8in. unused ; 2000ft., 10in., 12in., 16in., seam- 
less ; 200ft., 24in. by din. welded, unused ; 
1000ft., 30in. by jin. welded, unused ; 2500f1., 
27in. welded flanged ; SOOft., 36in., unused ; 
SOOft., 42in. by din. riveted ; 100ft., 48in. by 
tin. welded unused ; 150ft., @in. welded ; 20in., 
24in., 26in., 27in., 28in., bitumen lined, unused! 
Full list on reguest. 
AST IRON PIPES.—Large stocks all! sizes up to 
24in. flanged and s.s., including 150 by [xf 
lengths, 6in. Stanton class “B’ Spigot and 
Socket, unused. Immediate delivery 

VALVES.— Exceptional Surplus Ministry Lot. New 
Stainless Acid Cocks and Valves, over 5000, imme- 
diate delivery, below makers’ prices. Large stock 
all sizes, Paralle! Slide Sluices, Gunmetal, Redicing 
and Check Valves. List on request. 

STORAGE TANKS.—300 cylindrical and rectangu- 
lar, up to 12,000 gallons, for oi] and petrol. also 
sectional steel and cast iron up to 50,000 gallons. 

MACHINE TOOLS—Heenan & Froude Dynamo- 
meters, 1500 h.p. maximum, 18in. Dial Indicator 
(three) ; Scriven Plate Bending Rolls, 14ft. by 
din. ; Berry Bending Rolls, 7ft. by din. ; Tangye 
200-ton Hydraulic Vertical Straightening Press, 
15ft. by 3ft. table ; Herbert Miller, 6lin. by 1Sin 
table ; Pels Punch and Shears, jin. capacity ; 
nine new 2 cwt. and 1 cwt. Pneumatic Hammers ; 
Bonn Hydraulic Tube Bender up to 20ft. by 4in. 
bore ; 40kVA Sciaky Spot Welding Machine ; 
Berry Guillotine capacity 4ft. by lin. ; Fielding 
Hydraulic Tube Bending Machine, 24in. stroke 
up to 8in. capacity ; Sedgwick 6ft. by din. Fold- 
ing Machine ; Rushworth Guillotines, 6ft. by din, 
Bliss 70-ton power press. 

SLING ENGINEERING WORKS 
Phone: Coleford 2271/2 £106 49 


100 


Barclay & 
3) 


oein 





~~ DIESEL ALTERNATOR SETS. 

TWO S6O0KVA National BAR7-ECC, speed 300 
r.p.m., 440/3/50. Complete with all equipment, 
bottles, A.V.R., &c. Price £4000, on site for the 
two 

ONE 470KVA Mirrlees HF5-Bruce Peebles, speed 
375 r.p.m., 440/3/50. Price £3000 

ONE 288KVA Petter SS4-GEC, speed 600 r.p.m., 
400/440/3/50. Price £3000 

ONE 169KVA Belliss SALS-LDC, 
400/3/50. Price £1250. 

ONE 125KVA ECC alternator, 
440/3/50, with control panel 
TWO 93KVA Belliss SALS-LDC, 

400/3/50. Price £950 each 
All prices are loaded on lorry unless otherwise 
mentioned. All sets are complete with starting 
equipment, accessories and control panels. Inspec. 
tion report — 
R. SIPPY, 
= ‘PEPYS ROAD, 
WEST WIMBLEDON, 
LONDON, S.W.20. 
Tel.: WIMbiedon 5964. 
HYDRAULIC PRESSES OF ALL TYPES 
This week's selection : 
3300-ton Twenty Daylight Sheet of Board Press, 
latens 12ft 6in. by 4ft. 6in. with self-contained 
umping Unit. 
2000-ton Free Forging Press, bed 8ft. by 8ft. 6in 
1000-ton Vertical Extrusion Press with self- 
contained Pumping Unit. 
REED BROTHERS (ENGINEERING) LTD 
Replant Wor! 
Woolwich Industrial Estate, 
London, S.E.18. 
Tel.: Woolwich 7611 (6 lines). 
E 


speed 600 r.p.m., 
speed 600 r.p.m 


Price £400 
speed 600 r.p.m 


E5672 a 





$496 G 





PAXMAN “ ULTRANOMIC” TRIPLE PASS 
BOILER 8500 ibs. evaporation, 100 psi. stoker- 
fired. — | ___ oa with steel chimney and 


JOSE: :P OSLEY & SONS LIMITED 
BRISTOL, 5. 


‘Phone ; Bristol 56037, E5676 g 


THE ENGINEER 
FOR SALE 


1960 


TWO NEW LEN 100/320 Open-Fronted Inclinable 
Power Presses, motorised for 400,440/3/50 supply, 
pressure exerted 100 tons, depth of throat 12jin 
adjustment 13/16in. to Shin., table 
23%in. by 35 in table 13gin diameter 
weight approx . 

RHODES 6B Gap Super-Press 
motorised supply pressure 
exerted 90 1 de gap i2in., opening 
through back 18: 34in. by 20hin., stroke 
3in weight proximately 135 cwt 

HAMILTON No 425, Double-Sided Double Crank 
Power Pres motorised for 40/3/50 supply 
pressure exerted a roximately 100 tons. stroke 
Sin., between uprights 42jin., bed 42in. by 32in 
hole in bed 33in. by 202in.. weight approximately 
8 tons 

CRAIG & DONALD Deep Gap Guillotine 
Machine, motorised for 440/3/50 supply 
14ft. by jin hold-down 
adjustable gauges, complete with three 
sets of blades, weight approximately 11 tons 

BRADLEY & CRAVEN Brake, motorised 
for 400/440/3/50 supply maximum pressure 
approximately 65 tons, forming capacity 10ft. by 
12 S.W.G. over die opening of jin., or 8ft by din 
over die opening of I}in., tee slotted bed, length 
of bed and ram 120}in., width of bed Sin., weight 
approximately 84 

BESCO Hand-Oper 
Folding Machine 
adjustable for 
adjustable stop for repetit 
able back gauge swings 
of trunk sectio weight appro 

NEW STOELTING Motorised 

Roller, for 400/440/3/50 supply, top roller housing 
swings down for withdrawal of cy S$, Capacity 
10ft. by liameter of top roller 9 jin 

7 weight mately 91 


Shearing 
capacity 
and 
spare 


with automatic 


Press 


tons 

Universal Swing Beam 
capacity 6ft 2in by in., 
ind round bends, with 
ion bending and adjust- 
withdrawal 
ximately 6300 Ib 
Plate Bending 


ated 
sharp 


beam out for 


bottom rolle 
cwl 
Photographs of the are available 
Very favourable Hire Purchase terms can be obtaincd 
MACHINE TOOLS, NEW AND Y SED 
Of Every D Attractive 


F. J. EDWARDS LTD. 


359-361, EUSTON ROAD 
LONDON, N.W.1 
Telephone : EUSton 5000 
And at 
HOUSE, 41, WATER STREET 
BIRMINGHAM 3 
7606-8 


above 


*rices 


Telex 24264 


LANSDOWNI 


felephor Central 


. NIVERSAI 


standard 


MODEL U8 
W.S. 47jin. by 


NEW RIGIVA 
MILLER 
3-phase electric 
BIERN \TZKI 
MILLER we 


i 


table 


HORIZONTAI 
14in 


PL — 
Fw table SSin. b 
Standar rics 
No. 2 MAXIMILLER VERTICAL 
table W.S. S3in. by 1I2in standard 
electrics 
MAMMUT UNIVERSAI MILLER 
S3in. by I 12in., standard 3-phase electrics 
Inspection Thames Road, Silvertown, E.16 


THO* W. WARD LTD., 


BRETTENHAM HOUSE, 
LONDON, W.C.2 


MILLER, 
3-phase 


table 


E216 G 


SPECIAL OFFER EX SITE GLASGOW 
HIGH CLASS AIR COMPRESSOR 
INSTALLATIONS 
& Wade T.S.1.B 
ompressors c.f.m 


coupled to h.p 


Ring Mo with 


THREE 


double 


Broom 

acting ¢ 
pressure, direct 
Parkinson Slip 
Starting Panels 

TWO Broom & Wade type S.1.B. Singie Stage Units 
400 cfnm 50 Ibs. pressure, vee-rope-driven by 
70 h.p. Crompton Parkinson Slip Ring Motors 
with Automatic Starting Panels 

Aftercoolers, Water Cooling Towers, &c 

FIVE 30ft. by 8ft. diameter M.S. Riveted 
Receivers, 100 Ibs. pressure, with fittings 

All above operation § years 
class condition 


ATTRACTIVE 
SIT 


type 
520 


os 


two-stage 
80/100 Ibs 
Crompton 


tors automatic 


A 


ynly in All in first 


FROM 


SIMM (MACHINERY) LIMITED 
27, BROOMGROVE ROAD. 
SHEFFIELD, 10 

Glasgow representative : J. McGonigle 
Glasgow Halfway 7424 


500 


MODERN BOILER PLANT AVAILABLE 
EX SITE HEREFORD 


EIGHT EDWIN DANKS Horizontal Double-pass 
ECONOMIC BOILERS, 1941-42, 9ft. 6in. dia. 
by 15ft. 3in. over tubeplates by 19ft. 6in. overall, 
120 p.s.i., evap. 10,000 lb/hr. F. and A. 212 deg. F. 
fittings, mechanical stokers, 1.D. fans. Also 
available feed pumps, tanks, instrument panel, 
coal handling plant 


GEORGE COHEN, 


SONS AND CO. LTD., 
WOOD LANE, LONDON, W.12 
(Shepherds Bush 2070) 
STANNINGLEY, Nr. LEEDS 
(Pudsey 2241). 


PRICES FOR SALI 


G. E 


Phone 
E5803 G 





E200 G 





PAXMAN TREBLE-PASS ULTRANOMIC 
BOILER. 8500 Ibs. evaporation. 100 p.s.i. work- 
ing pressure. Bennett Stoker fired. 
JOSEPH PUGSLEY & SONS, LTD., 
5 


RISTOL, 5. 
"Phone ; Bristol $6037, E5653 G 








AUCTIONEERS & VALUERS 


SSTABLISHED 1877 


LEOPOLD 
FARMER & SONS 


conduct 
AUCTION SALES 
and 


VALUATIONS 


OF PLANT, MACHINERY AND 
INDUSTRIAL PROPERTIES 
FACTORY INVESTMENTS 
MORTGAGES ARRANGED 


46, GRESHAM STREET, 
LONDON, E.C.2. 


Telephone : Telegrams : 
Monarch 3422 (8 lines) Sites, London 


RICHARDS AND 
PARTNERS 
Auctioneers, Surveyors 
and Valuers 





Specialists 


in the 


VALUATION & SALE 


of 
INDUSTRIAL PROPERTY 
PLANT and MACHINERY 


3, Arundel Street, London, 
W.C.2. 


TEMple Bar 7471 


| FOR SALE | 


VALES PLANT REGISTER OFFER 
FOR IMMEDIATE SALE 
N 











NEALS D I-ton MOBILE, 30ft, jib, Ruston, engine, 
1950, pneumatics. £700 

NEALS NM 2-ton MOBILE, 35ft jib, Ruston 
engine, 1951, pneumatics. £1150 


JONES 2-ton “SUPER 22 MOBILE, 24ft. jib, 
pneumatics, Ruston engine. £775 

JONES KL.44 MOBILE, SOft. jib, Ruston engine, 
pneumatics, good condition, 1953. £1950 

COLES 2}-ton PETROL MOBILE, pneumatics, 
cantilever jib, cab Excellent order £550 
PRIESTMAN GRAB to suit. £145 

JONES 3-ton KL.33 MOBILE DIESEL, new 1956, 
40ft. jib, pneumaiics. £1750 


JONES 2-ton KL.22 MOBILE DIESEL, new 1954, 
pneumatics, 24ft. jib, very good condition. £1150. 

NEALS QM 4/6-ton MOBILE, S0ft. jib, Ruston 
engine, pneumatics, overhauled recently, £2850 

ANDERSON-GRICE 5-ton 2-motor ELECTRIC 
DERRICKS, 1{00ft. jibs, new 1947 and 1949 
£1500 and £2450 respective 

MORGAN 5-ton SINGLE "MOTOR ELEC TRIC 


DERRICK, 80/100ft. jib, good condition. £1250 

COLES 6-ton DIESEL MOBILE, 35ft. cantilever 
jib, pneumatics, good working order. £3425 

BUTTERS 7-ton ELECTRIC DERRICK, 120ft 
jib, good condition. £1750 

TAYLOR HUBBARD 7i-ton STEAM LOCO 
S0ft. jib, 1951, 4ft. 84in. gauge, S.L.1. £2950 

BUTTERS 10-ton STEAM DERRICK, 120ft. jib 
on bogies. £5350 

ANDERSON 10-ton STEAM DERRICK, 120f 
jib, good condition. £3000 

BUTTERS 1!0-ton ELECTRIC DERRICKS, 120ft 
jibs, self-propelled bogies, overhauled. £3750 each 


COLES 1210C DIESEL LOCO, 5 and 10-ton 
capacity. Full details on request 

COLES 12}-ton MOLILE, 80f:. jib, Perkins engine, 
pneumatics, 1950. £5000 

MORGAN I5-ton STEAM DERRICK, 120ft. jib, 
new 1958, on bogies. £8750 

HENDERSON I5-ton ELECTRIC DERRICK, 


100ft. jib. Very good condition. £6250 
EVEREST Ti2 ALL ELECTRIC TOWER CRANI 
will lift 3-tom at 21ft. radius at 101ft. height, 
with various extras, used 10 months only £2650 
COLES 40-ton LORRY MOUNTED, 130ft. jib, 
plus 25ft. fly, new 1954, very good order. Offers 
FOR A COMPREHENSIVE LIST OF PLANT 
FOR SALE AND HIRE SEND FOR VALES 
FREE PLANT REGISTER 
Further details 14, Lower Grosvenor Place, 
London, S.W.1. Telephone: ViCtoria 7531, 3501, 
8080 and 9886 (15 lines). £107 G 





GARDNER 612 DIESEL ENGINE with 230 volt, 
190 amps. Maudslay Alternator and Control Panel 
in very good order Apply to: The Engineer, 
David Lewis Colony, Warford, Nr. Alderley Edge, 
Cheshire E5796 G 
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AUCTIONEERS & VALUERS 





Rstablished 1807 


FULLER, HORSEY 


SONS & CASSELL 
Specialists 
IN THE 
SALE & VALUATION 
OF 
WORKS and MANUFACTORIES 


ENGINEERING PLANT 
and MACHINERY 


10, LLOYD'S AVENUE, 


LONDON, E.C.3. 
Telephone: ROYAL 4861 


JOHN FOORD 


& COMPANY 


VALUERS AND 
ASSESSORS 


OF WORKS, FACTORIES 
ENGINEERING - PLANT 
AND MACHINERY 





56, VICTORIA STREET, 
LONDON, S.W.1. 


VICTORIA 2002/3/4 
Established Over a Century 


KNIGHT, FRANK 
& RUTLEY 





& VALUATION 
OF 

FACTORIES 

PLANT and MACHINERY 


20, Hanover Square, W.1. 


Telephone: MAYfair 3771 


(Factory Department: Ext. 17) 


| FoR SALE | 


FRED WATKINS 
(ENGINEERING) LTD. 


tiiding S00-ton Vertical Downstroke Hydraulic 
Press, 42in. by 36in. platens, with pumps and 
motors. 

Fielding 200-10n ditto, 3f. stroke, with pumps and 
motors (5 available) 

Fielding 100-ton ditto, 4ft. to Sf. stroke, with pumps 
and motors. 

Two 26ft. by 4ft. Rotary Cooler or Dryers, with 
reduction gear and motors. 

FRED WATKINS (ENGINEERING), Bt hs 

COLEFORD, GLOS. 














FOR SALE.—TWO Modern MAVITTA DRAFT- 
ING MACHINE ASSEMBLIES in excellent con- 
dition with adjustable stands, two Drawing Boards, 
sizes 30in. by 42in. and 32in. by S4in. Sets of 
instruments and two draughtsmen stools—For 
inspection ring BOW 9802 between 6-9 p.m. E2989 G 
BRAY Two- and Four-Wheel drive SHOVELS and 
SHERMAN TRENCHERS from SEARCH, Leeds. 
Tel.: Leeds 639081 (10 lines). SEARCH, a? Xr 
Tel: Simonswood 3361 (5 lines). $472 0 


AUCTIONEERS & VALUERS 


HENRY BUTCHER 


AND CO. 





Auctioneers, Valuers 
and Surveyors 


Specialising 
SALE & VALUATION 


of 

ENGINEERING & ALLIED 
WORKS 

PLANT & MACHINERY 


73, Chancery Lane, London, 
W.C.2. 
HOLBORN 8411 (8 lines) 
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AUCTIONEERS & VALUERS 


Established 1850 


WHEATLEY KIRK 
PRICE & CO. 


&. L. FUDGON, F.BLC4., FAL 

& BEDDARD, A.1.MECH.E., F.A.L.P A. 
M. &. CHEAVIN, F.A.1. 

OG. 8 GIBBS, F.ALPA 


SURVEYORS, VALUERS 

and AUCTIONEERS of 

FACTORIES, PLANT and 
MACHINERY 


FIRE LOSS ASSESSORS 


9, REX PLACE, LONDON, 
Telephone : HYDE PARK 8844/5/6 (3 lines) 








E 


Miscellaneous stores 
including Nr 


September 13 


plugs etc. chromium ; 
fittings ; 


Miscellaneous stores 
and 10,000 vehicle 
tyres 


September 16 


machines ; 
shapers ; searchlight units 


electrical and wireless spares 
by-pass filter units ; 
cellaneous stores 





By Order of the Secretary of State for War 


GOVERNMENT SURPLUS STORES 


SALES BY AUCTION 


Main Location 


|! E.S.D., Long Marston, 
Strattord - on - Avon, 
Warwicks 
Hippodrome, 


Builders’ and contractors’ materials ; plumbers’ fittings and sanitary appliances 
including galvanised and copper tanks ; cisterns and cylinders ; domestic and 
independent boilers ; baths ; 
brass and copper taps 
ironmongery and brass fittings 
P.V.C. and other electric cable 


M.O.A. Stora Depot RUSSELL, BALDWIN 
Rotherwas, Hereford & BRIGHT LTD., (Dept 
L) 20 King Street, 

Hereford 

Tel.: 4366) 


10,000 tyres (including many popular sizes to be offered in small quantities) 
Bliss presses ; Phillips cap pressing machines ; 
Newall, Black & Decker and Favretto grinders ; 
; t ailer mounted and other generators ; M.T. and 
aircraft spares and equipment ; 
; tarpaulin sheets ; operators’ seats ; balance and 
miscellaneous furniture and a large collection of mis- 


September 21 Machine tools and Technical Stores Depot, SHOULER & SON, 
miscellaneous stores. Old Dalby, Leics. (Sale (Dept. L), 1, Norman 
at Melton Mowbray) Street, Melton Mowbray 
£ics 
(Tel.: 3081) 
September 23-30 Vehicles, motor M.O.A. Storage Depot WALKER, WALTON & 
cycles, earth moving Ruddington, Notts HANSON, ° (Dept. L), 
and lifting equipment Byard Lane, Bridlesmith 
Gate, Nottingham 
(Tel.: $4272 
October 19 Miscellaneous stores Northern Command BARTLE & SON, (Dept 
Ordnance Sub-Depot, L), 30-52 Merrion St 
Barlow, Nr. Selby, Yorks. Leeds, 2 
(Tel.: 20898) 
October 25 Machine tools and M.O.A. Storage Depot J.H. NORRIS & SON, 
miscellaneous stores. Byley, Nr. Middlewich, (Dept. L), 9%, Albert 
Cheshire. (Sale at Cheet- Square, Manchester 2 
ham Town Hall, (Tel.: Blackfriars 8373) 
Manchester 8) 
October 28 Miscellaneous stores, Returned Stores Group, FENN WRIGHT & CO., 
Reed Hall, Colchester, (Dept. L), 146, High 
Essex. Street, Colchester, Essex 
(Tel.: 73171) 


Application for catalogues, available 14 days prior to date of sale should be made only to the 
auctioneers shown above (price of catalogue Is. Od. P.O. only) 


Auctioneers 


LOCKE & ENGLAND, 
(Dept. L), 166, Parade, 
(Sale at the Leamington Spa, War 
Stratford wicks 
on-Avon) (Tel.: 2833) 


copper pipe ; elbows 
ball valves ; earthenware 
; expanded metal 


basins ; sinks ; traps ; 


wire and gauze 


Vaft and Victoria mulling 
Drummond gear 


electric cable ; A.A. distribution units ; 


Eiiss 

















| FOR SALE | 


CRAVEN 20FT. BY 4FT. JIN. 
BY 4FT. JIN. PLANER. 
Table size 20ft. by 3ft. 10in. Rack drive to 
table. Two toolboxes on cross-slide ; one side 





toolbox ; toolboxes fitted with solenoid lifters ; 
pendant control. Inching. L D C. Generator 
Set. Built 194 


H. BELL (MACHINE TOOLS), LTD., 
WALTER STREET, LEEDS, 4 
Tel.: 63-7398 E105 o 


FOR SALE. 750K VA new DIESEL SET, 400/3/50 
at 375 t.p.m. Also 750 h.p. Engine at 375 r.p.m., 
and 13 h.p. engine at 750 r.p.m. Frustrated 
Export. Guaranteed. Low price.—Fyfe, Wilson 

Works, Bishops Stortford, 





and Co., Ltd., Station 

Herts. E192 6 
150 H.P. FOWLER DIESEL SHUNTING 
LOCOMOTIVE ; type = ; 4ft. Bin. gauge ; 
4-speed ; soe for or een ie 


& CO. 
235Sa, CATHEDRAL ROAD, CARDIFF. 
Tel.: 26100 £5634 o 








| FOR SALE | 


SIX Edwind Danks #8 “ OLDBURY " CHAIN 
GRATE STOKERS for ft. Jin. dia. furnace, 
complete with D.C. variable drive § h.p. Len Coal 
meters, Keith Blackman F.D. fans, 415 volts 
i-phase, SO cycles Suitable for 12,000 Ibs 
Lanes. boilers. Price lot £2700 

THREE John Thompson “ TRIUMPH 6in 
BUCKET TOTALLY ENCLOSED COAL ELE 
VATORS 35ft. centres, with feed conveyor suit 
able for ground level coai bunker pit, 3} h.p 
415 volt, 3-phase, 50 cycle. Price lot £1100 

VANS MEDICAL LTD. 
Engineering Dept, 
Speke, Liverpool, 24 





ES833 Go 





NEW BAR CROPPING MACHINE for sale 
Model BS28 by Muhr & Bender. Capacity |. lin 
diameter bars of 284 tons tensile, 0. 98in. square bars 
1 .96in. by 0.47in. flat bars. All steel construction 
Arranged motor drive 415/3/50. Hand-operated 
clutch.—F. J. Edwards Limitea, 359, Euston Road, 
London, N.W.1, or 41, Water Street, Birmingham, 3 

"“Esead G 














CAROBRONZE LIMITED 


SCHOOL ROAD, BELMONT ROAD, LONDON, W.4. 


Telephone: CHiswick 0245 





To: The Buyer and Designer 


Gentlemen, 
DO YOU U3E PHOSPHOR BRONZE FOR BEARING 


BUSHES, SLEEVES, LINERS, RINGS, GUIDES ETC...... 
IN YOUR PRODUCTION OR FOR REPLACEMENTS IN YOUR 


WORKS’ MACHINER\’ ? 
If so, you will be interested in CAROBRONZE. 


CAROBRONZE is different. It is supplied in the form of 
DRAWN tubes and rods. Its manufacture from first class 
castings by gradual reduction, alternating with heat treatment, 
pores a homogeneous material of fine grain, completely 
ree from gas holes and other porosity. 


The draw bench does much of the work which would 
otherwise be necessary on the lathe, so that machining and 
waste in the customer's works are reduced to the irreducible 
minimum, e.g. for bushes of around 1 16” to 1/8” wall-thick- 
ness, you need only remove -005" to 010" on the outside 
of a tube and -010° to -015" a side in the bore. 


For a given number of bushes, far less material is 
required—both because there is less machining waste and, 
very important, because rejection due to metal impurities is 
virtually nil. 

The high strength of CAROBRONZE (e.g. 3040 t.s.i.) 
enables the Designer to reduce the wall thickness of a 
component. Higher load carrying capacity reduces bearing 
area. Such reductions mean less material, less machining, 
LESS COST. 


We will be glad to supply further information and or 
samples on receipt of details of your application. 


Yours faithfully, 
CAROBRONZE LTD. 











Enter No. 1341 on reply card 
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GREAT GUNS 


A BMows Spray A 5 ¢ avery Job / 


AIR COMPRESSOR SPRAY PAINTING & PMENT - SPRAY BOOTHS 


- pga —— & SONS nage 


4EAD € ICE & WORKS t WALSALL STAFFS ENGLAND TEL 


iled rotary compressor 





13 SOUTH MOLTON ST., LONDON, W.1. TEL: MAYFAIR 2313 - 61 63 DRURY ST., DUBLIN. TEL : DUBLIN 731889 
55a BRIDGE ST., MANCHESTER, 3. TEL : BLACKFRIARS 5670 - 70 GILMOUR ST., GLASGOW, C.5. TEL: SOUTH 2383 


BULLOWS (AUST) PTY. LTD., ETHEL AVENUE, BROOKVALE, SYDNEY, AUSTRALIA 
Enter No. 1342 on reply card 









A. BULLOWS & SONS LTD . LONG ST 


50,000 





ORT =z 7 
FROM 1/3-250 h.p. BULIAWS 
IN USE Throughout the World / 


The Hydrovane principle was developed and 
introduced by Bullows in 1948 and 

has since been adopted by all the major 
manufacturers throughout the World! 


10 Licencees manufacturing 
Hydrovane Compressors 
throughout the World! 


For further details of the Hydrovane principle 
send for our ** Questions & Answers ’” Folder 


WALSALL + STAFFS -. TEL: 2725] 


Enter No. 1343 on reply card 
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Write for your copy:.:. 


of this informative 16-page booklet on Harper 
Castings which gives particulars and technical 







data of use to designers and other users on 






Grey Irons, Harper-Meehanite (general 
engineering, heat-resisting and wear-resisting 






types) and Harper Spheroidal Graphite Iron. 







HARPER Gastings 


Harper quality covers Grey Iron, Spheroidal 










Graphite Iron and Meehanite* castings, metal] 


pressings, machining, enamelling and sub- 














assembly work 






*The word MEEHANITE is a registered trade mark 






Also makers of the famous Beatrice Oi! 
Heaters and Harper Housewares 


JOHN HARPER & CO. LTD. WILLENHALL - STAFFS 


Phone: WILLENHALL 124 (5 lines) 
LONDON: ABBey 5906/7 MANCHESTER: BLAckfriars 0295 


FOUNDED 1790 
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Self-contained 
variable-speed 
THREE-PHASE A.C. MOTORS 


IMPORTANT 
ADVANTAGES 


Speed 


BEBREES 


Stepless variation, with unlimited 
speed ratios. No external regulator. 
Wide speed range, with reverse 
operation when required. Speed 
variation may be by hand, remote 
or servo control. 


High Performance 


Good shunt characteristics at all 
speeds, whether motoring or gener- 
ating. High efficiency and power 
factor throughout top half of speed 
range. High starting torque with 
low starting current. 








Good Delivery 








Motors up to 100 h.p. are built 
from stock parts ensuring short 
delivery times. Many sizes from 3 
h.p. upwards available from stock. 


Write for further information to: 
(FOR MOTORS UP TO 30 H.P.) FOR MOTORS ABOVE 30 H.P. 
Small industrial Machines Sales, Medium Electrical Machine Sales, 


Motor & Contro! Gear Division. Heavy Plant Division, 
SLACKHEATH, STAFFS. RUGBY. 


Associated Electrical Industries Limited 





ASS71 
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THE ENGINEER 


SEPTEMBER 2, 1960 


FOR THE 


CLYDE TUNNEL 


CORPORATION OF GLASGOW 


in conjunction with their Consulting Engineers 


SIR WILLIAM HALCROW AND PARTNERS 
HAVE CHOSEN 


to supply 


ALL THE 
VENTILATING 
FANS 


comprising the following: 
12 CENTRIFUGAL SUPPLY FANS 
6 CENTRIFUGAL EXHAUST FANS 
8 AXIAL FLOW BOOSTER FANS 


The impeller blades of these fans will be of 
streamlined form designed for maximum efficiency 
and quiet operation 


JAMES HOWDEN AND COMPANY LIMITED 


195 SCOTLAND STREET, GLASGOW C.5 
and 15 GROSVENOR PLACE, LONDON, S.W.1 
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